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I have the honor to submit a report of the operations of the 
Weather Bureau during the fiscal year that ended June 30, 


1906. 
OPERATIONS OF THE YEAR. 


FORECASTS AND WARNINGS, 

Weather forecasts for thirty-six and forty-eight hours in 
advance have been made daily thruout the year for each State 
and Territory, and special warnings of gales on the seacoasts, 
Gulf, and Great Lakes, and of cold waves, frosts, heavy snows, 
floods, etc., have been issued when the advices were calculated 
to benefit commercial and agricultural interests. The North 
Atlantic and West Indian storm-warning service was continued, 
and forecasts for the first two days out for steamers bound for 
European ports were issued daily at 8 a.m. and8 p.m. The 
work of the Forecast Division is under the special supervision 
of Prof. E. B. Garriott; the River and Flood Service is in 
charge of Prof. H. C. Frankenfield. 

The material necessary in the forecast and warning service 
has been gathered twice daily by telegraph and cable from 
about 160 stations in the United States, 19 in Canada, and 
about 20 in the islands of the Atlantic and on the western 
coast of Europe; in all, about 200 reports have been received 
in the morning and a lesser number in the evening. Eight 
forecast centers have been maintained, as follows: 

Washington, D. C.—A. J. Henry, Professor and National 
Forecaster; H. C. Frankentield, Professor and National Fore- 
caster. 

Boston, Mass.—Jobn W. Smith, District Forecaster. 

New Orleans, La.—I. M. Cline, District Forecaster. 

Louisville, Ky.—F. J. Walz, District Forecaster. 

Chicago, Ill.—H. J. Cox, Professor and District Forecaster. 

Denver, Colo.—F. H. Brandenburg, District Forecaster. 

San Francisco, Cal.—A. G. McAdie, Professor and District 
Forecaster. 

Portland, Oreg.—E. A. Beals, District Forecaster. 

Altho no important change has been made during the year, 
either in the character of the available material or in the 
manner of its application to the problem in hand, constant 
effort has been put forth to improve the forecast service. In 
another portion of this report reference will be made to the 
work accomplished in the way of seeking new physical data, 
both solar and terrestrial, in the hope of successfully applying 
them to weather forecasting. 

It was the hope of leading meteorologists some twenty years 
ago that a study of the pressure distribution over the globe, 
especially the shifting of great air masses in latitude and 
longitude, would yield valuable results. In more recent years 
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the subject has been further pursued and a fairly close relation 
has been established between the pressure distribution over 
the Atlantic and the character of the weather over western - 
Europe. In this country studies of atmospheric pressure dis- 
tribution in the United States in its relation to long-period 
fluctuations in temperature and rainfall have been made by 
Garriott, Fassig, Henry, and McAdie. In general, however, 
these studies did not attempt to deal with the relation be- 
tween current weather conditions and pressure distribution 
over continental and oceanic areas, for the reason that daily 
barometric readings from oceanic areas were not available. 
Cable connection with the Azores was effected a year or so 
since, and within the year just closed communication with 
Honolulu was established. Reports from these stations, in- 
cluding Bermuda and the west coast of Europe, throw consid- 
erable light upon the atmospheric movements in the United 
States, and the study of these movements in the light thus 
afforded is the distinctive work of the year. The result has 
been sufficiently encouraging to warrant its further prosecu- 
tion and a still further enlargement of the field of view by the 
courtesy of foreign meteorological services. 
ENLARGEMENT OF THE FIELD OF OBSERVATION. 


Already correspondence has been entered into with the 
director of the physical observatory, St. Petersburg, Russia, 
with a view to securing daily reports from Siberia, the seat 
of the great winter area of high pressure in the Northern 
Hemisphere. 

The Bureau also has in preparation a plan of organization 
for a service in Alaska by means of which prompt advices may 
be received of changes in the Bering Sea area of low pressure, 
which are intimately associated with the weather of the United 
States. 

The extension of the field of observation over the adjacent 
oceans is not yet fully developed. The essential features of 
this service provide for the collection, by means of wireless 
telegraphy, of simultaneous meteorological observations from 
vessels at sea, and the dispatch of weather forecasts and storm 
warnings to all vessels within the zone of communication that 
are equipped with wireless apparatus. The details of the plan 
have been worked out, and arrangements have been made with 
the Marconi Wireless Telegraph Company of America and with 
the American De Forrest Wireless Telegraph Company to 
transmit the observations from the vessels to the Weather 
Bureau at a stipulated rate; also to transmit weather fore- 
casts and storm warnings from the Weather Bureau to vessels 
at sea without charge. 

This service is under the direction of the Division of Ocean 
Meteorology, and was placed in tentative operation aboard the 
vessels of the American Line December 1, 1905, the first dis- 
patch being received from the steamship New York, Captain 
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Roberts, December 3, the position of the vessel at the time 
being latitude 40° N., longitude 60° W., or about 600 miles 
east of Sandy Hook. 

Subsequently the service was extended to the following- 
named vessels of other lines, all equipped with the Marconi 
apparatus, viz: 

North German Lloyd: Steamships Grosser Kurfurst, Kaiser 
Wilhelm IT, Kaiser Wilhelm der Grosse, Kronprinz Wilhelm. 

Hamburg American Line: Steamships Amerika, Bluecher, 
Deutschland, Kaiserin Augusta Victoria. 

Cunard Line: Steamships Campania, Carmania, Caronia, Car- 
pathia, Etruria, Ivernia, Lucania, Pannonia, Slavonia, Ultonia, 
Umbria. 

White Star Line: Steamships Baltic, Cedric, Celtic, Majestic, 
Oceanic. 

Compagnie Generale Transatlantique: Steamships La Pre- 
tagne, La Lorraine, La Provence, La Savoie, La Touraine. 

All the above-named vessels, including the steamships New 
York, Philadelphia, St. Paul, and St. Louis, of the American 
Line, are now authorized to transmit their daily Greenwich 
mean noon observations to the Bureau. 

The privilege has also been extended to the following ves- 
sels equipped with the De Forrest system: 

Panama Railroad and Steamship Line: Steamships Advance, 
Allianca, Colon, Finance, Panama. 

Mallory Line (New York to Galveston): Steamships Concho, 
Denver, San Jacinto. 

The service and code have alao been adopted by the U.S. 
Navy Department, and all vessels of the U. S. Navy are in- 
structed to transmit the daily weather dispatch while at sea. 
The wireless telegraph stations controlled by the Navy Depart- 
ment are also required to receive weather messages from mer- 
chant vessels and to transmit them to the Bureau, likewise to 
dispatch the weather forecasts and storm warnings issued by 
the Bureau to vessels at sea demanding them, free of cost. 

The service in connection with the merchant marine is not 
yet in good working order, owing to its novelty, the inexperi- 
ence of both observers and operators, and other considerations 
of a financial character. 

EXTENSION OF STORM-WARNING SERVICE. 

The storm-warning service has now been extended to include 
all wireless telegraph stations of the Navy Department along 
the coasts of the Atlantic, the Pacific, and the Gulf of Mexico. 
These stations receive storm-warning messages from the 
Weather Bureau and transmit them to light-ships and vessels 
in the zone of communication that are equipped with wireless 
apparatus. A similar service has also been inaugurated with 
the Marconi company by means of which its stations transmit 
to vessels equipped with the Marconi apparatus messages con- 
taining storm advices. 

Ten additional storm-warning display stations have been 
furnished with steel towers and high-power lanterns for night 
displays. One hundred and seventy-two display stations on 
the Lake, Gulf, and seacoasts of the United States are now 
provided with improved apparatus for the better display of 
storm warnings. No station of any importance to shipping 
and commercial interests remains to be equipped, and this 
important work, which was begun in 1900, is now practically 
complete. 

STORMS OF THE YEAR. 

The most important and only severe tropical storm of the 
year advanced from the Caribbean Sea, south of San Domingo, 
northward over the eastern Bahamas, and thence northeast- 
ward over the Atlantic Ocean during the early part of October, 
1905. On the 11th, when this storm was central near the east- 
ern edge of the banks of Newfoundland, the steamship La 
Savoie reported the remarkable barometer reading of 27.92 
inches, and the steamship Campania encountered a disastrous 
storm wave. Advices to West Indian, Atlantic,and Gulf coast 
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interests regarding the storm were begun with its first appear- 
ance over the Caribbean Sea and continued daily until it re- 
curved northeastward over the Atlantic Ocean, when advices 
to Canadian maritime ports were begun and continued until 
the center passed Bermuda. Lloyds, London, was also advised 
that a severe tropical storm was moving from Bermuda north- 
eastward toward the trans-Atlantic steamship routes. 

In the autumn of 1905 the Lake region was visited by sev- 
eral storms of exceptional severity, in connection with which 
the work of the Weather Bureau was conspicuously valuable. 
Ample and timely warnings were issued of severe cold waves 
and damaging frosts, and, in the Southern States especially, 
the advices were of great value to garden and trucking interests. 

A notable advance in the frost-warning service has been 
made in the cranberry districts of Wisconsin, Massachusetts, 
and New Jersey, where special observations of air and soil 
temperatures are being utilized to improve the accuracy of the 
forecasts during the growing season. 

RIVER SERVICE. 

No important floods occurred during the year. Action has 
been taken to extend the river and flood service in California 
and South Carolina, and the river and special rainfall stations 
of the country as a whole have been improved as the needs of 
the service demanded and the fund permitted. 

DISTRIBUTION OF FORECASTS AND SPECIAL WARNINGS. 

First and foremost in the effective distribution of daily 
weather forecasts and special warnings are the daily news- 
papers and the various press associations. Closely following 
these in importance is the telephone, not only in rural districts 
but also in the great centers of population. During the year 
just ended over half a million telephones were added to those 
already receiving forecasts and warnings thru the telephone 
exchanges. 

Aside from the distribution thru the press associations, the 
daily newspapers, and the telephone, it has been found neces- 
sary to telegraph forecasts and warnings direct to a number 
of places in the different States and Territories at the expense 
of the Bureau, it being impossible to serve the interests in- 
volved thru the press associations. The number of addresses 
in the United States to which forecasts and special warnings 
are sent by telegraph is 2150. Special warnings only are sent 
to 767 addresses, and emergency warnings, when issued, to 
5998 addresses. Distribution without expense to the Bureau 
is made to 76,719 addresses by mail, to 82,466 by mail thru 
the rural free-delivery service, to 1,014,285 by telephone, to 
2,145 by railroad telegraph lines, and to 2,514 by railroad 
train service. 

INCREASE IN THE NUMBER OF METEOROLOGICAL STATIONS IN THE 
UNITED STATES. 

This report would be incomplete without mention of the 
great increase in the administrative work involved in the opera- 
tion and maintenance of a central office in the city of Wash- 
ington and 187 first-order stations at various outlying points, 
the latter employing in all 513 persons. The number of first- 
order stations ten years ago was 131. The increase is due to 
a constantly growing demand for weather information from 
various parts of the country hitherto not occupied by a report- 
ing station of the Bureau. Aside from the stations above 
named, the Bureau employs nearly 900 persons at nominal 
salaries for the following purposes, viz, 160 for the display of 
storm warnings along the seacoasts and the Great Lakes; 340 
persons in taking observations of river stages and rainfall; 
107 persons in taking rainfall observations on the headwaters 
of various streams; 154 persons in taking observations of the 
weather in the cotton-growing States; 133 persons in taking 
observations of the weather in the corn and wheat growing 
States; in all, 897 noncommissioned employees, each of whom, 
however, devotes probably less than half an hour daily to the 
service of the Bureau. 
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In addition to the above, the climatic conditions in the 
United States and its outlying possessions are being recorded 
at about 3700 points known as cooperative stations. The most 
important climatic elements, viz, temperature and precipita- 
tion, are observed at these stations with standard instruments, 
and the general weather conditions are carefully noted and 
recorded. The total number of points within the United 
States, at which observations suitable for a discussion of the 
climatic conditions of the country are taken, is therefore about 
4500. 

ESTABLISHMENT OF NEW CLIMATIC STATIONS AT HIGH LEVELS. 

An effort was made during the year to establish, thru the 
cooperation of the Forest Service of this Department, anumber 
of stations on the mountain ranges, with a view of determin- 
ing the amount of precipitation and the temperature conditions 
at high levels. Thus far the results have not come up to ex- 
pectation. 

THE DISTRIBUTION OF METEOROLOGICAL INFORMATION. 

The immense output of meteorological information that 
comes from the various stations maintained by the Bureau is 
exhibited to the public in various ways. The daily output 
finds its way to the public mainly thru the columns of the 
newspapers and in the maps and bulletins issued at Washing- 
ton and outlying stations. The daily issue of maps in Wash- 
ington is about 1625 copies. Outside of Washington there 
are 105 stations, which issue an aggregate of 25,000 maps 
daily, making a yearly issue of over 8,000,000 copies. 

During the crop-growing season a weekly résumé of the 
weather conditions in all parts of the country is printed and 
distributed in the form of State and National weather bulle- 
tins. The National Weather Bulletin, of which 2500 copies 
were issued June 30, 1906, contains a statement of the weather 
conditions over the entire country; while the State or district 
bulletins, of which 31,190 were issued at 44 centers on June 
30, 1906, give a résumé of the weather conditions in the State 
or district only. 

; CHANGE IN NATIONAL AND STATE BULLETINS. 

During the year all matter relating to crop conditions was 
eliminated from the weekly and monthly weather bulletins 
issued at the section centers, and at Washington, D. C., in 
order that more emphasis could be placed upon the meteoro- 
logical conditions prevailing in the various States and Terri- 
tories. 

PRINTED REPORTS OF WEATHER CONDITIONS. 

As above stated, the daily weather conditions are printed in 
some detail on the daily weather maps, but inasmuch as the 
the supply of maps is necessarily limited and there is no issue 
on Sundays or holidays, each section center, of which there 
are 44, prints a monthly summary of weather conditions, in- 
cluding a statement of the highest and the lowest temperatures 
and the total precipitation for each day of the month, so that 
the important climatic features in all parts of the country are 
made of record and can be found in print. 

The number of monthly climatological reports printed at the 
various section centers is 30,944, being an average of about 
700 copies each per month. The work of the Climatological 
Division is intrusted to Mr. James Berry, Chief of Division. 

MONTHLY WEATHER REVIEW. 

In the same category, but on a somewhat larger scale, the 
Weather Bureau publishes in the Monruty Wearuer Review a 
résumé of the weather in the United States, as shown by the 
reports of about 4500 stations. This publication has been 
issued regularly under the editorship of Professor Abbe. In 
addition to the climatological tables and charts, it contains a 
report on the work relating to forecasts and warnings, rivers 
and floods, and a summary of the weather for the month. It 
is also a medium of communication for the exchange between 
members of the service of views and experiences in Weather 
Bureau work. Distinguished meteorologists outside of the 
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service have freely contributed to its coluinns, so that it has 
become recognized as an important aid to the officials of the 
Bureau. 

METEOROLOGY OF THE OCEANS. 

As stated in my last report, the control of meteorological 
work on the oceans was transferred from the Navy Depart- 
ment to the Department of Agriculture, and assigned to the 
Weather Bureau. The function of the Weather Bureau in the 
matter of meteorological observations over the oceans is the 
collection of information respecting atmospheric disturb- 
ances, winds, temperature, densities, ice conditions; the pre- 
vailing weather on sailing and steamship routes; and the 
reduction and publication of this information in such form as 
will prove of the highest value to commerce and navigation. 

The information in question is obtained entirely thru a sys- 
tem of voluntary cooperation with the Bureau on the part of 
the navy and merchant marine of every maritime nationality 
on the globe, a specifically designated observer aboard each 
cooperating vessel being under instructions from the master 
to furnish the Bureau with certain daily observations; the 
Bureau, in return, furnishing the master of such vessel and the 
observer with a copy of such publications as may be founded 
on the observations in question. 

Instructions to the local offices of the Weather Bureau in- 
terested in the conduct of the work were issued early in the 
year by Mr. James Page, in charge of the Division of Ocean 
Meteorology. These offices are at present as follows: 
Portland, Me. 
Boston, Mass. 
New York, N. Y. 
Philadelphia, Pa. 
Baltimore, Md. 
Norfolk, Va. 


Tampa, Fla. 
Seattle, Wash. 
Portland, Oreg. 
San Francisco, Cal. 
San Diego, Cal. 
Honolulu, H. I. 


New Orleans, La. 
Galveston, Tex. 
Tacoma, Wash. 
Wilmington, N. C. 
Charleston, 8S. C. 
Jacksonville, Fla. 
Pensacola, Fla. Savannah, Ga. 
Mobile, Ala. Key West, Fla. 

The number of weather reports received during the year 
was 8160, and their geographical distribution covering the 
period July, 1905, to June, 1906, inclusive, was as follows: 
North Atlantic Ocean, 6555; South Atlantic Ocean, 441; North 
Pacific Ocean, 1030; South Pacific Ocean, 327; Indian Ocean, 
110. The number of vessels reporting was 1771. 

MOUNT WEATHER RESEARCH OBSERVATORY. 

The meteorological work of a first order station has been 
maintained thruout the year, and telegraphic reports were 
transmitted to the Central Office in Washington daily at 8 a. m. 
and 8 p. m. 

Work on the physical laboratory was resumed in July and 
satisfactory progress was made during the summer and fall of 
1905. The building will probably be completed early in 1907. 

In the preparation for kite and balloon work a number of 
important instruments have been installed and made ready for 
systematic work. Among these may be mentioned: (1) The 
electrolyzer, for the manufacture of the hydrogen gas em- 
ployed in the kite balloon and the small rubber balloons; (2) 
the apparatus for the manufacture of liquid air, employed in 
testing thermometers at very low temperatures; (3) the appa- 
ratus used in testing the barometers, thermometers, and mete- 
orographs employed in connection with the kites and balloons. 
A medium-sized power kite-reel was installed in the revolv- 
ing kite-house early in the year, and experimental kiteflying 
was begun in September of 1905. During the year the stock 
of meteorographs, of kites, and of kite wire was materially 
increased; the instrumental equipment now includes eight 
different styles of kite-balloon meteorographs, comprising 
English, German, and French designs, in addition to the 
Marvin type heretofore used in the kite work of the Bureau, 
and the new Fergusson pattern used at the Blue Hill Obser- 
vatory. 

In April, 1906, systematic cooperation was begun in connec- 
tion with the work of the International Committee for Scien- 
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tifie Ballooning by flying kites on preurranged term days, and 
this work is being regularly maintained. 

The interior finishings of the magnetic observatory build- 
ings, the erection of the piers, and the installation of the mag- 
netic instruments were completed during the year. 

The instruments for absolute observations, except the decli- 

nometer and some auxiliary apparatus, were received and set 
up before January 1, 1906. The remaining absolute instru- 
ments were received and put in place by the end of May, and 
routine observations were established at the end of the fiscal 
year. 
y The Eschenhagen magnetographs were set up in the base- 
ment of the absolute observatory in December, 1905, and have 
given a satisfactory record of the magnetic elements since that 
time. The Wild magnetographs were received and installed 
by the first of June, and were being adjusted by the end of 
the fiscal year. 

A gas plant for heating and illuminating the magnetic 
observatories was put in during the winter and has given 
satisfactory service since then. 

Plans were prepared for an additional office and dwelling 
for the director of upper-air research, and work on this build- 
ing was begun July 1, 1906. 

SOLAR RADIATION. 

From May 1 to November 27, 1905, Mr. H. H. Kimball was 
detailed for duty at the astrophysical observatory of the 
Smithsonian Institution. Here, thru the courtesy of the late 
Prof. 5. P. Langley, in addition to maintaining solar-radiation 
observations with the Angstrom pyrheliometer, and measure- 
ments of the maximum polarization of skylight with the Pick- 
ering polarimeter, comparisons were made between this pyrhe- 
liometer and the actinometers in use at the observatory, and 
valuable experience was obtained in the use of the bolometer 
and in the reduction of actinometric and bolometric observa- 
tions. As a result of this experience the system under which 
solar-radiation observations have been maintained since April, 
1903, has been materially moditied. 

SPANISH—ALGERIAN ECLIPSE EXPEDITION. 

In compliance with the request of Rear-Admiral C. M. Ches- 
ter, U. S. Navy, Superintendent of the Naval Observatory, for 
the Weather Bureau to cooperate in the expedition to observe 
the total eclipse of the sun, August 30, 1905, the meteorologi- 
cal work of the expedition was assigned to Prof. Frank H. Bige- 
low, with Dr. Stanislav Hanzlik as his principal assistant. 
Other assistants were appointed by Rear-Admiral Chester from 
among the naval force, and three primary stations were 
equipped and operated, viz, at Daroca, and Porto Coeli, in 
Spain, and Guelma, in Algeria. Secondary stations were estab- 
lished at Castellon, Tortosa, Zaragoza, and Guadalajara, in 
Spain, and at Bona, in Algeria. The Spanish officials extended 
every possible courtesy in facilitating the operations of the 
expedition. An extensive series of observations was secured 
during August, 1905, including the usual meteorological ele- 
ments, the coefficient of dissipation, the ionization contents, 
and the potential gradient of the atmospheric electricity, the 
solar radiation and the polarization. 

On the voyage between Hampton Roads and Gibraltar sev- 
eral kite ascensions were made over the ocean, and numerous 
electrical and polarization observations were secured. 

A report of the results of the meteorological work of the 
expedition has been prepared by Professor Bigelow and trans- 
mitted to the Navy Department for publication with the report 
of the astronomical researches. 

LIBRARY. 

It is the aim of the librarian, Mr. H. H. Kimball, to obtain all 
standard works of reference and technical books on meteorol- 
ogy and allied sciences for the use of Weather Bureau officials 
in Washington and elsewhere; also, to collect and preserve 
printed climatological data from all parts of the world. While 
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many general reference books are of necessity duplicated in 
other government libraries, this is not the case with respect 
to purely meteorological and climatological works. Even the 
Library of Congress refers readers to the Weather Bureau 
library when extensive research along these lines is to be 
made. 

Many important books and publications can only be obtained 
by purchase; but by far the greater number have been re- 
ceived in exchange for Weather Bureau publications, or given 
by authors and publishers. During the last year 416 were ob- 
tained by gift and exchange, while only 116 were purchased. 

The work of extending the exchange system so as to include 
as nearly as possible all climatological data published thruout 
the world is now being systematically carried on. This litera- 
ture will in time be fully cataloged and made accessible to 
students. For the present special attention is being paid to 
those regions of the world which have been least explored by 
meteorologists, and for which, therefore, such meteorological 
data as exist are in the greatest need of being collected and 
preserved. This climatological work is the special field of 
Mr. Talman, assistant librarian, who utilizes the rich resources 
of the library in preparing a monthly international review of 
climatology for the Monraty Wearner Review. Such work is 
undertaken primarily in response to the demands constantly 
made upon our library for information regarding meteorology 
of foreign lands, but it is also in accord with the spirit of in- 
ternational investigation which now prevails generally among 
progressive meteorologists. 

Lists of the more important books added to the library, and 
of important papers relating to meteorology that have ap- 
peared in current periodicals, have been prepared for publica- 
tion in each number of the Monruty Wearuer Review. 

METEOROLOGICAL RECORDS. 

The Division of Meteorological Records and the Barometry 
Section have been united during the year and placed in charge 
of Prof. Frank H. Bigelow. The care of the manuscript 
records of the meteorological observations made thruout the 
service, the checking of the computations, the preparation of 
the tabular data for the Monruty Wearner Review and the 
annual report, and the supplying of the public with informa- 
tion, including the Federal Departments and Bureaus, State, 
county, and city officials, civil engineers, and many individuals, 
are in charge of this division. The discussion of the records 
and the compiling of data for scientific purposes, especially 
the relations of solar physics to meteorology, are carried on 
as far as practicable. Special attention is given at present to 
the temperature data, and tables of station normals based 
upon thirty-three years of observations reduced to a homo- 
geneous system, together with the annual and monthly varia- 
tions, are being prepared. At the same time similar data for 
the vapor pressure are being computed. These works, when 
finished, together with the barometry of the United States 
already published, will constitute a fundamental system of 
data upon which scientific studies of the variable climatic con- 
ditions may properly be based. 

THE TEACHING OF METEOROLOGY. 

The officials of the Weather Bureau have had their atten- 
tion forcibly drawn to the teaching of meteorology by the in- 
creased recognition of that science as a branch of study ap- 
propriate to high schools, normal schools, colleges, and uni- 
versities. In answer to circular letters sent out by Professor 
Abbe it would appear that elementary climatology, considered 
as a part of geography, is taught in about 1000 graded schools. 
Elementary climatology and meteorology are taught in con- 
nection with geology in about 7000 high schools, or seven- 
eighths of the whole number that are cataloged by the Bureau 
of Education. 

Specific courses in meteorology or climatology are given in 
about 140 out of 177 public normal schools, altho in some of 
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these the subject is taught in connection with physical geog- 
raphy. Out of 311 colleges and universities from which direct 
replies have been received, 59 state that they have specific 
courses in meteorology, 133 teach this in connection with 
some other subject, and 119 pay no attention to it. The cor- 
responding percentages are 19, 43, and 38, and probably the 
replies from other colleges will not alter these ratios very 
much. In fully one-half of these institutions, from the lower 
schools to the higher universities, some form of laboratory 
method is pursued—that is to say, students are required to 
make personal observations, experiments, and deductions. 
They study the daily weather map and develop habits of indi- 
vidual thought. Ina matter so complex as the weather, no 
text-books can replace the daily map, personal observations, 
and independent study. 

In addition to the popular work of the high schools and 
colleges, a higher class of work has been carried out by the 
scientific schools and universities. This special technical in- 
struction is divided into two parts—that which is done by the 
scientific faculty as such and that which is done by Weather 
Bureau officials temporarily appointed as instructors, who 
sometimes do this educational work without extra compensa- 
tion from the colleges. There are 19 of the latter and about 
50 of the former. 

Effort is being made to correlate and reduce to a uniform 
system the standard of instruction to be given at these insti- 
tutions, so that, at least in some cases, these scientific schools 
may prepare men for the highest work that is required of a 
Weather Bureau official. 

INSTRUMENTAL EQUIPMENT. 

The Instrument Division, in charge of Prof. C. F. Marvin, 
supervises the equipment for the work of both regular and 
special stations. 

Systematic efforts were continued during the year to bring as 
many as possible of the long-established telegraphic-reporting 
stations up to the uniform standard of equipment as now 
furnished new stations, and the instrumental outfits at Grand 
Haven, Mich.; Mobile, Ala.; Red Bluff, Cal.; North Platte, 
Nebr.; Baker City, Oreg.; Winnemucca, Nev., and Abilene, 
Tex., were completed. It is hoped to finish this work during 
the next fiscal year, as there still remain in the service only a 
few stations where the improved automatic self-recording in- 
struments are required for climatological or local interests. 

New stations at Anniston, Ala.; Thomasville, Ga.; Del Rio, 
Tex.; Iola, Kans.; Bentonville, Ark.; Burlington, Vt.; Tono- 
pah, Nev., and Canton, N. Y., were completely equipped with 
new instruments, and a duplicate equipment was sent to San 
Jose and San Francisco, Cal., the equipments for the two last- 
named stations being required on account ot the total destruc- 
tion of the instruments formerly in use there by the disastrous 
earthquake and fire of April 18, 1906. These two stations 
were completely wiped out of existence in a few hours, involv- 
ing the loss of several thousand dollars’ worth of instruments 
and apparatus, to say nothing of valuable records and data 
that neither time nor money can replace. 

INVESTIGATION OF FROST CONDITIONS IN CRANBERRY REGIONS. 

Prof. Henry J. Cox, in charge of the north-central forecast 
district, with headquarters at Chicago, was authorized to take 
up a carefully studied project of work in the cranberry marshes 
of Wisconsin, with a view to obtaining more precise and de- 
tailed information concerning the meteorological and soil con- 
ditions in that section which shortly precede, accompany, and 
follow frosts than is obtainable from the ordinary Weather 
Bureau observations made at relatively widely separated sta- 
tions. The definite object in view is to establish a scientific 
basis for more accurate frost prediction for those sections of 
the country devoted to this special industry. 

The equipment of instruments comprised soil thermome- 
ters and thermographs, Assmann’s aspiration psychrometers, 
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and ordinary thermographs for recording air temperatures, 
together with other standard instruments of the usual types. 
Owing to delays in the delivery of the important instruments 
purchased in European markets, observations of the late spring 
frosts could not be made, and on this account the work will 
no doubt require to be extended longer than was originally 
contemplated. 
RIVER-STAGE INDICATOR. 

The vast importance which attaches, in flood seasons, to the 
stages of large navigable rivers makes an instrument that will 
indicate at all times, in the local offices of the Weather Bureau 
at stations situated on these rivers, the exact stage of the water 
a practical necessity. Heretofore devices of this character 
have been debarred, not only because of the considerable ex- 
pense involved in their installation, but also because a suitable 
form of apparatus at reasonable cost was not on the market. 
During the past year, however, a form of instrument developed 
by Professor Marvin was perfected and promises to prove very 
satisfactory. One was installed at Portland, Oreg., and recently 
steps have been taken to place a similar instrument at Pitts- 
burg, Pa. 

By the aid of this instrument the official needs only to look 
at the dial indicator on the wall of his office, from which the 
stage of the river at that station is quite easily read. The 
instrument also indicates whether the river is rising or falling. 
EARTHQUAKES AND THE RELATIONS OF THE WEATHER BUREAU TO THEIR 

REGISTRATION. 

Attention has been drawn to the scientific observation of 
earthquakes by the calamity that befell San Francisco on the 
18th of April, 1906, and it seems proper at this point to recall 
briefly the part taken by the Weather Bureau in this direction. 
As early as 1886, shortly after the great Charleston earthquake, 
Professor Marvin’s first seismoscope was installed at Washing- 
ton, D.C. This instrument was able to show, by the stopping of a 
clock, only the time of beginning of certain slight disturbances. 
At that early date accurate seismographs were not in existence 
except, perhaps, a few imperfect forms developed by Ewing, 
Gray, and Milne in Japan. The removal in 1888-89 of the 
Central Office of the Weather Bureau to its present location re- 
sulted in an interruption of the seismic observations. A better 
seismoscope, also designed by Professor Marvin, but still of 
very simple form, was installed in 1893, and for many years was 
practically the only instrument for the purpose in the United 
States that was diligently maintained in continuous action. 
In the meantime, however, far more delicate and complete in- 
struments had been developed in Japan and elsewhere, and one 
of the best modern types, making a complete record of the 
horizontal motion of the ground, was installed at the Weather 
Bureau in February, 1903. This is known as the Omori or 
Bosch-Omori horizontal pendulum seismograph. 

A number of distant earthquakes were recorded on this 
instrument, which was reinstalled in a much improved fash- 
ion shortly before the San Francisco disturbance. The great 
earthquake was admirably recorded at the Weather Bureau, 
the motion being so violent as to carry the pen off the sheet 
for a portion of the time, causing a loss of record for about 
three minutes, after which, as the violence of the motion sub- 
sided, the pen resumed its record. The fact that altho no one 
in Washington could feel the motion of the ground yet the 
instrument made a record larger than the sheet could contain 
shows how very sensitive it is to the vibrations of the earth. 
No other instruments of this character are maintained by the 
Weather Bureau at the present time, and it seems proper at this 
place to call attention, very briefly, to certain important con- 
siderations bearing upon the question of seismic observations. 

It is now well known that the whole crust of the earth is 
very frequently shaken by earthquakes, and that several thou- 
sand disturbances, great and small, occur every year. A com- 
plex and difficult geophysical problem is presented in these 
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phenomena, which are now just beginning to be observed and 
studied in a systematic manner. 

After several preliminary conferences an international bu- 
reau of seismology was finally established during the current 
year, which has been joined by nearly all the principal civilized 
nations of the world. The part to be taken by the United 
States Government in this important seismological work is at 
present entirely unorganized and ill defined, but I desire at 
this time to point out that the Weather Bureau is prepared 
and qualified to contribute to this work in an effective manner 
with but little additional expense. It has numerous stations 
widely distributed and manned by specially trained and skilful 
observers. It also employs means for collecting and distrib- 
uting information that can hardly be surpassed. These cir- 
cumstances render it proper for the Weather Bureau to 
undertake the systematic registration of earthquakes by 
means of instruments of the highest type at a small number 
of its stations. A considerable number of stations is not nec- 
essary for the general international work; ten or fifteen will 
probably answer every requirement. Conditions most favor- 
able for the installation of seismographs will probably be 
found at stations where Weather Bureau buildings have been 
erected. 

TELEGRAPH, TELEPHONE, AND CABLE LINES. 

The Telegraph Division, under Mr. J. H. Robinson, is charged 
with all details relative to messages by telegraph and tele- 
phone, and the construction and maintenance of lines of com- 
munication. 

An important addition to the system of Weather Bureau 
telephone lines and cables on the Great Lakes was made on 
September 12, 1905, by the laying of a submarine cable from 
Charlevoix, Mich., to St. James, Beaver Island, Mich., a dis- 
tance of 334 miles. A connecting land line 2 miles long was 
built during June, 1906, from St. James to Church Hill, on 
the same island. Aside from its main object—the transmis- 
sion of storm-warning messages to the displaymen at St. James 
and Church Hill—the cable connection with the mainland is 
of no little importance to the business interests of Beaver 
Island. 

The telephone line from Grand Marais to Vermillion, Mich., 
was extended to Whitefish Point, a distance of 10 miles. The 
entire section is jointly owned and operated by the Weather 
Bureau and the Life-Saving Service, and affords the sole com- 
munication for a chain of storm-warning and life-saving sta- 
tions on eastern Lake Superior. 

The other sections of the Weather Bureau telegraph and 
telephone lines on the lake and seacoasts were maintained 
in efficient working order, excepting only the line from San 
Francisco to Point Reyes Light, Cal., which was partly de- 
stroyed by the great earthquake of April 15, 1906. 

The receipts from private messages transmitted over Weather 
Bureau lines amounted to $3036.84. In addition, $2101.92 
was collected for connecting commercial lines. 

REPORTS OF PASSING VESSELS. 

A total of 26,818 vessels of all rigs was reported from the 
several Weather Bureau stations on the Atlantic, the Pacific, 
and the Gulf coasts direct to the owners, agents, and mari- 
time associations concerned. Special reports of shipwrecks 
and other marine casualties were made when opportunity 
offered. 

EXAMINATION AND PROMOTION. 

Examinations serve two useful purposes: (1) They stimulate 
systematic study on the part of the younger men; (2) and they 
afford an index to educational attainments that is of assistance 
in selecting men for promotion. 

In order that they mav serve as a mental stimulus, they 
must be of such character that they can be past by a majority 
of those who undertake them, since repeated failures are a dis- 
couragement. On the other hand, in order that they may be 
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useful in selecting men for promotion to important positions, 
they must be of such character that they will clearly indicate 
the ability of the person examined. It 1s to the interest of all 
concerned that an examination should call attention to defi- 
ciencies in education where such exist, since by determined 
effort such deficiencies can in almost every case be overcome. 

It having become evident that examinations heretofore given 
in English grammar were tests of technical knowledge of the 
construction of the language rather than ability to use it cor- 
rectly, the supervising examiner was instructed to include in 
this examination, in addition to exercises in false syntax, an 
essay of not less than 500 words, and also to mark the gram- 
matical construction of the answers to the questions in elemen- 
tary meteorology. The essays thus far graded indicate a very 
general defect in the style of a majority of the persons exam- 
ined, in the following respects: (1) The frequent repetition of 
words; (2) the use of unnecessary words and phrases; (3) 
faulty arrangement of the parts of a sentence, so that in some 
cases the meaning conveyed is directly opposite to that which 
was intended; (4) bad punctuation, long paragraphs, contain- 
ing several independent ideas, sometimes being written as a 
single sentence. In general, faulty construction and bad style 
are more common than glaring grammatical errors. Emphasis 
is laid upon these facts because it is necessary for assistant 
observers to write good English before they are fit to take 
charge of stations and prepare reports for publication. 

The following table gives the number of examination papers 
marked during the year by the supervising examiner, Mr. H. H. 
Kimball: 


Date of «xamination. 
Subject. 1905 1906 
Total. Past. Failed. 
June. Sept. Dec. Mar. June. 


English grammar.......... 6 5 7 31 18 67 52 115 
cous 6 4 6 10 7 33 26 7 
Elementary meteorology... 5 6 6 9 4 30 24 6 
3 7 4 27 23 4 
3 3 5 5 8 24 20 4 
Trigonometry........ 5 5 2 5 s 25 20 5 
4 2 2 4 3 15 14 1 
Plant physiology........... 1 exes 5 3 5 14 i4 0 
Advanced meteorology. i 3 5 2 ll 11 0 

eee M4 29 43 81 9 246 204 42 


a One thrown out because of dishonesty in connection with the examination. 
OBSERVATORY BUILDINGS. 

The Weather Bureau buildings referred to in my last report 
as being in course of construction at Bentonville, Ark., Bur- 
lington, Vt., North Platte, Nebr., Oklahoma, Okla., Springfield, 
Ill, and a physical laboratory at Mount Weather, Va., have 
been completed and are now occupied, with the exception of 
the last, which will probably be completed before July 1, 1907. 

It has been found not only economical to the Government 
but advantageous to the prompt and efficient administration 
of the Weather Service, at many places, to rent small build- 
ings which provide office rooms and living quarters for the 
observer. These buildings are usually cottages, and only 
those having grounds large enough to insure a satisfactory 
exposure for meteorological instruments are selected. When 
the observer lives in the same building in which the automatic 
instruments are installed it insures their having constant 
attention, and the public can obtain at any time forecasts and 
information in regard to storms, cold waves, etc. The accompa- 
nying list shows the places at which such buildings are rented 
by the Weather Bureau, the annual rent paid, and the items 
included in the lease. In nearly every instance the amount 
of rent paid is less than would be that of office rooms in 
business blocks. This plan results in further economy to the 
Government, because the salary paid to an official who is pro- 
vided with living quarters is less than would be given him if 
such quarters were not furnished. 
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The following is a complete list of the buildings owned by 
the Weather Bureau, with the cost of the land and buildings 
in each case: 

Buildings owned by the Weather Bureau. 


Value of 


Value of lot. buildings Total value. 


Location. 


Amarillo, Tex. ... TT ee $1, 255. 00 $6, 503. 00 $7, 758. 00 
Atlantic City, N. J. ) 6, 000, 00 6,000. 00 
on 570. 40 5, 144. 50 5. 714. 90 
Bismarck, (a) 10, 000. 00 10, 000. 00 
Block Island, R. I. © 1,100, 00 7, 700. 00 8, 800. 00 
Burlington, Vt (b) 10, 505. 95 10, 505, 95 
Cape Henry, Va... (a) 9) 104. 25 9, 104. 25 
Columbia, 5. C . cebceden esdeneeetnls 3, 799. 00 9, 170. 00 12, 969. 00 
Devils Lake, N. Dak . 2' 300. 00 8,000. 00 10, 300. 00 
Duluth, Minn. coerce esccescoeoosetevecece 2, 100. 00 7, 900. 00 10, 000. 00 
Hatteras, 125. 00 4, 875. 00 5, 000. 00 
Havre, Mont. ones etenhrpetar cosmeststrehhe 1, 850. 00 5, 700. 00 7, 550. 00 
Jupiter, Fla.. a) 6, 094. 95 6, 094. 95 
Key West Fla 2, 020. 00 7, 991. 75 10, 014. 75 
Kittyhawk, N.C (a) 1, 616. 00 1, 616. 00 
Modena, Utah. (a) 4, 346. 00 4, 346, 00 
Mount W eather, Va: | 
Observatory building . nileieetean 2, 000. 00 18, 000. 00 20, 000. 00 
Power house and balloon n building. Rabe eehat 650, 00 8, 000. 00 8, 650. 00 
Absolute building. . Pere er (a) 6, 500. 00 6, 500. 00 
Variation building.. (a) 8, 000. 00 8, 000. 00 
Kite shelter ...... (a) 3, 000. 00 3, 000. 00 
(a) 900. 00 900. 
Cottage for workmen................. ae (a) 1, 300.00 1, 300, 00 
Nantucket, Mass... ... 1, 236. 50 3, 968. 00 5, 204. 50 
Narraganse tt Pier, R. 1 og Ciainate 4, 100, 00 8, 000. 00 12, 100.00 
North Head, W ash. (a) 4, 000. 00 4, 000. 00 
North Platte, Nebr...............00.ccecceeees (d) 3, 818. 50 5, 818. 50 
Oklahoma, Okla. . (e) 10, 886. 35 10, 886. 35 
Peoria, Il. 54. 00 7,915.00 7, 969. 00 
Point Reyes Li zht, Cal... iu teins (a) 3, 000. 00 3, 000. 00 
Port Crescent, SPREE SE 82. 00 1, 000. 00 1, 082. 00 
Sand Key, ‘ (a) 5, 593. 00 5, 593. 00 
Sault Ste. Marie, Mich ........ ree a) 3, 000. 00 8, C00. 00 
Southeast Farallon, Cal. pseseiees aesewias ta §, 211. 22 5, 211. 22 
Springfield, Til . saxnunhaesvekwnnhiedida (a) 10, 602. 70 10, 602, 70 
Tatoosh Island, Wash. (a) 5, 000. 00 5, 000. 00 
Washington, ae Kgtinbieehapeniee 25, 000. 00 150, 000. 00 175, 000. 00 
Yellowstone P ark, W yo. - (a) 11, 500, 00 11, 500. 00 
Yuma, Ariz. (a) 1, 500. 00 1,500. 00 
ee 48, 241. 90 393, 649. 17 441, 891, 07 


a Government reservation. c Leased. 


d Old building bought. 
Rented buildings occupied wholly by the Weather Bureau. 


b Donated by University of Vermont. 
e Donated by Epworth University. 


Station. yy Other items included, 
Alpena, Mich .... $650.00 | Heat, light, water, 
Durango, Colo . 440,00 | Heat, cleaner, light, water, 
East Clallam, Wash...... phitsaececnceadenkunaten’ 120.00 | Water. 
Independence, Cal................ 432.00 Heat, light, water. 
Mount T amalpais, 420. 00 Do. 
Pysht, Wash. 144.00 Water. 
Roseburg, Oreg 550.00 Heat, light, water. 
Roswell, N. Mex. 720.00 Heat, cleaner, light. 
Santa Fe, N. Mex.. 360.00 
Santo Domingo, Ww est ‘Indies..... : 480. 00 


Thomasville, Ga. 420,00 


Winmmomucca, Nev 90000) Heat, light, water. 
Do. 


Stations at which observers’ quarters are furnished by the Government separate 
from offices. 


Annual rent. 


Station. 
Office. Residence. 
Bridgetown, Barbados... .. $240. 00 | $240. 00 
Honolulu, 480. 00 540. 00 


During the’fiscal year beginning July 1, 1906, observatory 
buildings will be constructed at Anniston, Ala.; Birmingham, 
Ala.; Charles City, Iowa; Iola, Kans.; Mount Weather, Va., 
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cottage and office building; Mount Weather, Va., physical 
laboratory building*; Sandy Hook, N. J.; Sheridan, Wyo. 

It is not practicable, however, to state the cost of the 
grounds and buildings at these places, because, in most in- 
stances, the purchase of the ground has not been consummated 
and the building contracts have not been let. 


CHANGES IN THE FORCE OF THE BUREAU. 


CLASSIFIED SERVICE. 

Appointments.—One hundred and thirteen permanent ap- 
pointments were made during the fiscal year—by certification 
for probationary period, 100 (of which number 49 were assist- 
ant observers, at $720 per annum), at $360 to $1250 per an- 
num; by transfer from other bureaus, 4, at $1200 to $2000; by 
reinstatement, 8, at $360 to $1000, and by Executive order, 1, 
at $3000 per annum. 

Temporary and emergency appointments.—There were 37 tem- 
porary appointments for periods of less than ninety days, at 
$360 to $1000, mostly station messenger boys, at $360, whose 
appointments were made pending the action of the Civil Ser- 
vice Commission to secure eligibles, and 8 emergency appoint- 
ments, for one to thirty day periods, at $450 to $1000. 

All temporary and emergency appointments were made 
under the authority of the Civil Service Commission. 

The total number of appointments of all kinds made during 
the year was 158. 

Promotions.—One hundred and eighty-three promotions were 
made by advancement to the next higher grade. 

teductions.—Necessitated by the public needs or due to 
change of station assignment requested by employee, 15; be- 
cause of decreased efficiency, 5; to eliminate the $1500 and 
$1300 grades, 22; for neglect of duty, errors, ete., 13; for 
speculating, in violation of station regulations, 1; for culpable 
negligence and irregularity in filing practise forecasts, 1; be- 
cause of allowances of quarters, fuel, and light, 5; total reduc- 
tions for the year, 62. 

Resignations.—Fifty-two voluntary separations occurred, of 
which 11 were made to enable the employees to accept posi- 
tions in other Government bureaus. Sixteen resignations were 
required—1 for refusing station assignment, 1 because of con- 
flicting public and private interests, 3 for incompetency, 6 for 
unsatisfactory service, 1 for unsatisfactory conduct and ser- 
vice, 3 for unsatisfactory conduct, and 1 for physical disability ; 
total separations by resignation during the year, 68. 

Removals.—For neglect of duty and insubordination, 1; for 
unsatisfactory service, 2; for shiftless habits and personal 
misconduct, 1; for absence without authority, 2; for flagrant 
disobedience of orders, 1; because of insanity, 1; for disobedi- 
ence of instructions and falsification of records, 1; total 9. 

Dropt from rolls at termination of probationary period.—Two 
probationers were refused absolute appointment because of 
unsatisfactory service. 

Deaths.—Total, 6. 

UNCLASSIFIED SERVICE. 


Appointments.—Appointments to the unclassified service 
numbered 10, the salaries ranging from $240 to $480 per 
annum, as follows: For duty at Washington, D. C., 3 (2 thru 
the board of labor employment and 1 for an emergency period 
of less than one month); for duty outside the District of Col- 
umbia, 7 (1 station agent, 3 student assistants, 3 road laborers). 

Promotions.—Four unclassified employees were promoted 
during the year, each to the next higher grade, the salaries 
ranging from $360 to $720 per annum. 

Resignations.—There was one (voluntary) resignation. 

Reductions.—One unclassified employee was reduced for 
using extraneous influence to secure change of station assign- 
ment. 


7One-half constructed previous year. 
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Discharges.—Three laborers were discharged as commis- 
sioned employees and reemployed as per diem men. 


ABSENCES DURING THE CALENDAR YEAR 1905. 


Station.—The average absence with pay of station employees 
(99 per cent being males) during the calendar year 1905 was 
1.4 days on account of sickness and 9.1 days on account of 
annual leave. 

Washington, D. C.—The average absence with pay of em- 
ployees at Washington, D. C. (officials, clerks, mechanics, mes- 
sengers, and laborers), during the same period was: Males, 
3.9 days on account of sickness and 26.1 days on account of 
annual leave; females, 2.8 days on account of sickness and 
27.8 days on account of annual leave. 

The general average of the entire service, station and Wash- 
ington combined, was 2.1 days on account of sickness and 13.8 
days on account of annual leave. 


STATISTICS OF THE SERVICE. 


The following tables show the numerical strength of the 
Bureau and the highest and lowest salaries paid in the classi- 
fied and unclassified grades: 


Numerical strength of the Weather Bureau, June 30, 1906. 
At Washington, D. C.: 


Outside of W m 
Classified . 496 
— 13 
Total commissioned employees... ... a 696 
Additional employees outside of Washington, D. C.: 
Storm-warning displaymen...................... 
River observers ............ ented 
Corn and wheat region observers...................... 133 
Sugar and rice region observers ...... 9 
Total noncommissioned employees 897 
Total paidemployees............ 08,008 
Persons serving without compensation (except thru the distri- 
bution of Government publications): 
Cooperative observers................ c3, 683 
Cooperative storm-warning displaymen.................... 


Distribution of the commiasioned force, June 30, 1906. 


In Washington, D. C.: 


No. of employees. 
Accounts Division 12 


Forecast Division (including River and Flood Service)... .. 13 
Division of Meteorological Records..................... 17 
Miscellaneous Mechanical Work ........ 5 
Publications Division ............... 43 
Supplies Division ..... gl0 
Captain of the Watch (under direction of the Chief Clerk) . 25 

Total ...... 183 
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Outside of Washington, D. C.: 


50 stations with 2 employees ....................... i 100 
36 stations with 3 employees .......................... 108 
19 stations with 4 employees .............. PvP 76 
12 stations with 5 employees .................... Piva 60 
6 stations with 6 employees ............. 36 
4 stations with 7 employees ..... 28 
3 stations with 8 employees ........ es 24 
station with 9 employees ................ 9 
2 stations with 11 employees ............. eye 22 


In addition to the above, there are seven one-man stations 
in the West Indies, in charge of noncommissioned employees 
(generally agents of cable companies). 

Salaries paidé in the classified and unclassified grades. 


June 30, 1906. 


Grades. 
— Washing- 
Station. | ton. & 


CLASSIFIED GRADES, 


Average salary . 956 1, 207 
UNCLASSIFIED GRADES, 


Average salary for all (station and Washington, including the Chief of 
Bureau ), $1,028. 

The foregoing table of salaries does not include employees 
on duty at substations (storm-warning displaymen, river ob- 
servers, etc.) whose compensation ranges from $5 to $20 per 
month, and whose tour of service averages less than one hour 
a day; and it does not include seven station agents in the 
West Indies, each averaging about $25 a month. 


RECOMMENDATIONS. 


It is recommended that four additional Weather Bureau 
stations be created and that for this purpose $10,000 be added 
to the fund “Salaries, Weather Bureau,” and also that $10,000 
be added to the fund “General Expenses, Weather Bureau,” 
with $5000 additional to provide for the gradual increase of 
telegraphic expense at the existing stations of the Bureau. 
Two additional clerks are recommended for duty at the Cen- 
tral Office to perform the additional work entailed upon the 
Bureau by the creation of new stations and the increasing 


demands for additional reports. 
An appropriation of $22,000 is also recommended for the 


purchase and the laying of a cable to connect Devils Island, 
Minnesota, with the mainland. 


a This total represents an increase of 16 over the number reported 
June 30, 1905, and is exclusive of 16 employees on furlough for three 
months or more on June 30, 1906. 

b This total embraces all paid employees in the Bureau on June 30, 
1906, including the Chief of Bureau, but excluding employees on furlough 
for three months or more. 

c The 1771 cooperating vessels mentioned under ‘‘ Ocean Meteorology "’, 
and representing a larger number of observers, are not included in these 
statistics. 

d Twenty of these cooperative displaymen are employed in other 
branches of the Government service. 

e About 75 per cent of this number also serve as cooperative observers. 
This decrease from the report of 1905 is due to dispensing with the serv- 
ices of a large number of weather crop correspondents, rendered unneces- 
sary by the elimination of the crop feature from the weather bulletins. 

{Two men devote half their time elsewhere. 

g Plus one-half the time of one man. 

h This number represents the normal regular force. On June 30, 1906, 
there were actually on duty only 513 employees. 
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RIVERS AND FLOODS. 


The floods that occurred during the year were discust in 
the Reviews for the appropriate months, and need no further 
mention here other than the simple statement that they were 
forecast with the usual timeliness and accuracy over all dis- 
tricts where river and flocd service is maintained. 

The total number of river forecasting districts has been 
increased from 47 to 48 by the division of the district of 
Charleston, S. C., and the assignment of the supervision of 
the Santee and Edisto watersheds to Columbia, S. C., which 
was established as a river district center on July 1,1906. On 
the same date the supervision of the district of California was 
transferred from San Francisco to Sacramento, Cal. The total 
number of stations of observation remains practically the 
same as during the year 1905, altho quite a number of changes 
were made during the year. A detailed statement follows: 


RIVER STATIONS ESTABLISHED. 


Station, District. 
Knoxville, Tenn. 
Fort Ripley, Minn........ Minneapolis, Minn. 
Sioux City, Iowa. 
Pearl River, La........ Meridian, Miss. 


River observations also began on July 1, 1906, at Reno, Nev., 
in the district of Sacramento, Cal. 

The stations were changed from special rainfall to special 
river at the following places: 


Station, District. 


At the following stations in the district of Sacramento, Cal., 
where occasional observations only were taken heretofore, 
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Prof. E. B. Garrtort, in charge. 


regular daily observations will be taken for seven months of 
each year: 
Colusa, Cal. 
Folsom City, Cal. 


Kennett, Cal. Oroville, Cal. 
Knights Landing, Cal. Riovista, Cal. 


RAINFALL STATIONS ESTABLISHED. 


Lathrop, Cal. 
Marysville, Cal. (Yuba River.) 


Station. District. 
Boonton Dam, N. J. (Cooperative.)........ Philadelphia, Pa. 


The station at Vincennes, Ind., Cairo, Il., district, was 
changed from a special river to a special rainfall station. 


RIVER STATIONS DISCONTINUED. 


Station. District. 

RAINFALL STATIONS DISCONTINUED. 

Station. District. 
Little Rock, Ark. 


The highest and lowest stages for the year, together with 
the annual ranges at 256 selected stations, are shown in Table 
V.—H. C. Frankenfield, Professor of Meteorology. 


GENERAL CLIMATIC CONDITIONS. 


By Mr. P. C. Day, Assistant Chief, Division of Meteorological Records. 


PRESSURE. 


The annual distribution of mean pressure during 1906 over 
the United States and Canada is graphically shown on Chart 
VI, and the average values and departures from the normal 
are shown for each station in Tables I and IV. 

The normal annual distribution of atmospheric pressure 
shows the existence of two well-defined high areas—one over 
the Ohio Valley, east Gulf, and South Atlantic States, and 
extending eastward over the Atlantic, with the crest, 30.10 
inches or above, east of the Bermudas; while the second high 
area covers the Pacific between the Hawaiian Islands and the 
coast of Oregon and northern California, extending eastward 
into northern California and central Oregon. 

During 1906 high pressure covered the greater part of all 
districts east of the Mississippi Valley, except the Florida 
Peninsula and New England, and extended in a narrow strip 
westward over the lower Missouri Valley into the central 
Rocky Mountain and Plateau districts. 


82——_2 


Pressure averaged unusually high over the eastern slope of 
the Rocky Mountains and in the upper Lake region and north- 
ward over the Province of Ontario, where the normal was ex- 
ceeded from .05 to .07 inch. 

In a narrow strip along the coast of southern California and 
over the greater part of northern California and the western 
portions of Oregon and Washington, also over the Florida 
Peninsula, the pressure averaged slightly below normal; other- 
wise over all districts of the United States and Canada the 
average for the year was above the normal. 


TEMPERATURE. 


The year was one of unusual warmth over nearly all districts. 

Along the entire northern border from the lower Lakes west- 
ward to the Pacific the annual means averaged 2° or more 
above the normal, and across the border in Manitoba and sur- 
rounding districts the average for the year exceeded the normal 
from 3° to more than 5°. 
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In the southern portions of Georgia and Alabama and over 
the Florida Peninsula the temperature averaged slightly below 
normal, also over western Texas and the greater part of New 
Mexico, Arizona, and Utah. 

The extremes of temperature for the year from all regular 
stations and from a limited number of cooperative stations in 
the United States and Canada are shown on Chart IX. 

An examination of the chart shows that the extremes of 
temperature were, as a rule, well within the limits of former 
years. 

Maximum temperatures of 100° or higher were recorded in 
the upper Missouri Valley, at scattered points in the Gulf 
States, in central and western Texas, over the southern por- 
tions of New Mexico and Arizona, and the central portions of 
California, Oregon, and Washington. 

Minimum temperatures of 30° below zero or lower were 
confined to portions of northern New England, northern Min- 
nesota, North Dakota, and to the elevated stations of the cen- 
tral Rocky Mountain district. 


PRECIPITATION. 


The annual precipitation for 1906 is shown on Chart IV. 
Over the districts east of the Rocky Mountains, lines have been 
drawn showing approximately the amounts of precipitation 
over the areas inclosed. Over the western Mountain and 
Pacific coast districts, on account of the diversified topography 
and the consequent variations in the annual fall, no attempt 
has been made to show the annual amounts by isohyetals, and 
figures representing the actual amounts have been entered at 
the respective points of observation. 

The enormous variations possible in the amounts of fall at 
points in close proximity are shown on the above-mentioned 
chart. Over the southern flanks of the Appalachian Mountains, 
in western North Carolina, and northern Georgia, the precipita- 
tion ranged from 75 to nearly 130 inches, while on the opposite 
slopes scarcely one-half of those amounts was recorded. 

Also near the coast of northern Oregon amounts as high 
as 140 inches fell on the western slopes of the Coast Range, 
at elevations not above 2500 feet, which were twice the amounts 
measured at the level of the sea. 

The departure of the annual precipitation for 1906 from the 
normal is shown on Chart XI. 

Lines showing the amounts of departure have been drawn 
where sufficient uniformity existed in the signs, otherwise 
figures representing the actual departures were entered. 

The total precipitation for 1906 was below the normal along 
the Atlantic coast from Virginia to central Florida, and over 
the Gulf coast from western Florida to Texas. The deficiency 
on the immediate coast line was very marked, ranging from 
more than 12 inches at Hatteras to nearly 20 inches at New 
Orleans. Precipitation was also deficient over New England, 
New York, Pennsylvania, the Lake region, central Mississippi, 
and lower Missouri valleys, and over the north Pacific coast 
districts. 

In marked contrast with the deficiency along the Atlantic 
and Gulf coasts, the amount of fall over the Appalachian 
Mountain region from Pennsylvania southward to the central 
parts of the east Gulf States, and in a narrow strip westward 
over Alabama, northern Mississippi, central Arkansas, and 
northern Texas, ranged from 5 to as much as 25 inches above 
the average. 

Precipitation was also in excess over practically all the Great 
Plains district from central Texas to North Dakota, over the 
entire Rocky Mountain and Plateau districts, and the Pacific 
coast from central Oregon to southern California. 

The annual fall was especially heavy over central and north- 
ern Texas and the central and western portions of Oklahoma, 
Kansas, and Nebraska, where amounts from 10 to 12 inches 
above the normal were recorded. 


Summary, 1906 


In the central Rocky Mountain States, northern New Mexico, 
Arizona, Nevada, and central and southern California, the ex- 
cesses were generally large, altho at isolated points the 
amounts were less than the average. 

The year was one with rainfall in general sufficient for all 
ordinary requirements, and generally well distributed thru 
the growing season. An unusual amount of cloudy weather 
was the rule in nearly all districts, and the relative amount of 
moisture was generally in excess of the average. 


DISTANT EARTHQUAKES RECORDED AT THE WEATHER 
BUREAU DURING THE YEAR 1906. 


By C. F. Marvin, Professor of Meteorology. Dated March 6, 1907. 


This summary gives details of the records of all the earth- 
quakes recorded by the Bosch-Omori seismograph in Washing- 
ton, D. C., during 1906. In all cases the origin of these disturb- 
ances was at least hundreds and in most instances many thou- 
sands of miles distant from Washington; in fact, this type of 
seismograph is adapted to record only the so-called distant 
earthquakes. 

Thus far the Weather Bureau has not maintained seismo- 
graphs at any station except at Washington, D. C., and no 
organized effort is made to collect seismic observations. It 
therefore results that in many cases the origin of the earth- 
quakes recorded is not known and can not be identified, except 
of course in the few instances where the earthquakes were 
accompanied by great calamities and are consequently reported 
in the public press. 

The Weather Bureau has maintained some form of seismo- 
graph in operation in Washington almost continuously since 
1886, but during the earlier years the record is quite incom- 
plete, owing to the imperfect character of the instruments 
employed and to gaps in the records resulting from the 
removals of the office of the Weather Bureau, and other causes. 

As stated in the Monruty Wearuer Review, Vol. XXXI, p. 125, 
one pendulum of the Bosch-Omori seismograph was installed 
first during February, 1903. In the early part of 1906 this 
pendulum was moved to more spacious quarters, where, to- 
gether with its companion pendulum, it could be installed in 
a much better and more permanent fashion, and both compo- 
nents of horizontal motion have been recorded continuously 
since April 22, 1906. The reader is referred to the Monruty 
Wearuer Review, Vol. XXXI, p. 271, and Vol. XXXIV, p. 212, 
for further particulars in regard to the instruments themselves. 

The year 1906 has probably been as notable as any in history 
for the number and disastrous nature of the great earthquakes 
that occurred. It is certain that within recent years no sim- 
ilar loss of life and devastation of populous centers of civili- 
zation has been recorded. These facts do not in themselves, 
however, justify a conclusion that there has been a distinct 
increase in the annual number of earthquakes; it has simply 
happened that the origin of many of the great seismic dis- 
turbances has occurred within thickly populated districts. In 
this connection it is very important to bear in mind that the 
secondary effects of earthquakes, such as fire in the one case 
and great tidal waves in the other, are often immediate causes 
of vastly greater disasters than the earthquake itself. 

On the morning of January 31, 1906, seventy-fifth meridian 
time, the greatest earthquake thus far recorded on the seis- 
mographs at the Weather Bureau occurred in Colombia, South 
America, and several of the submarine cables in the Caribbean 
Sea connecting Colombia with the West Indian Islands were 
severed. This disturbance appears to have been accompanied 
by a great tidal wave, as shown by some of the press dispatches. 

At this date no great earthquake had occurred within the 
United States since the Charleston earthquake, and it would 
seem that the horrors of such great disasters were almost for- 
gotten. At any rate, the press of the country contained only 
a few scanty notices of this severe South American disaster, 
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and the attention of the people of the United States was not San Francisco at 5 h., 12 m., 0 sec., and the strong motion set 
aroused to the fact that a great earthquake had occurred just in about thirty seconds later. 
beyond the borders of their own territory. A very full report will be published in the near future by 

‘A very considerable earthquake was also recorded during the Carnegie Institution, presenting the results of the investi- 
the afternoon of April 10 that has not yet been identified, and gation of the California earthquake, made by the commission 
doubtless occurred far out at sea or remote from populous appointed by Governor Pardee for that purpose. 
human habitations. Three days later another great earth- The International Seismological Bureau at Strassburg has 
quake occurred in the island of Formosa, attended by great undertaken to collect all possible data relating to the Valpa- 
losses of life and property, but receiving slight attention from raiso earthquake of August 17, 1906, to lay before the delegates 
the public generally. at the meeting in the fall of 1907. 

Immediately following these severe seismic convulsions came It is not within our province, at the present time, to enter 
the great Californian disturbance, namely,on April 18. Accord- upon a discussion of the detailed features of any of these great 
ing to the best information now available the first perceptible earthquakes other than those set forth in the accompanying 
tremors occurred at the fault-line, a few miles to the west of summary. 


Summary of earthquakes recorded by the Bosch-Omori seismograph at Washington, D. C., during 1906. 


= Seventy-tifth meridian time. Duration of — 5 
3 
= — = = = an = = 
= bs $s Sc Se > = |8&3s8 
| gaz | | = |#E] BE = = 
1906. m. hh. m, 8. hh. m, 8. m. 8 m. & ms Am. s. | Sec Times. | mm, 
January 2, p.m....../E.-W.| 9 — —|..........| 9 55 56 | 10 01 06 | 10 49 06 |......./......... 510 1 * 21 Not recorded on N.-S. component. 

January 21,a.™...) bow.) 91250) 92115 93500 94800 105400) 825 01345/1300) 14110 23.5 10 | 0.12 

(| N.-S 1 55 27 201 32) 209 13 Z 60605) 741 * 28 10, 0.19 Primary disturbance. 
k.-W.) 1 55 30 2 02 48 2 07 48 * . 007 18 5 00 * 26 10 0. 30 Do. 

ee 10 |. .....| Second disturbance, too indefinite to make out. 

January 24, a. m.. N.-S. | 2 34 22 24145 | 24947 303 27 007 23) 802) 0 29 05 | 28 10| 6.12 Third disturbance. 

E.-W.| 235 17 ...| 24823 | 25018 Lh 008 650 032038 26 10 | 0.20 Do. 
N.-S. 4% 37 or 459 17 5 Ol 43 £54 0 02 40 2 26 0 36 48 «28 10 0.08 Fourth disturbance. 

|| E.-W.| 4 55 30 450 47 5 O01 32 0 04 17 1 45 0 36 13 | 26 10 0.13 Do. 

(| N.-S. * ...-| 3 4640 28 10 | 0.09 This record very ill-detined. 

cantary ©, 8 41 90 $4905 35110) 3 55 00). 007 35 | 205) 0 13 30 | 26 10 | 0,18 

| (| N.-S. 5 06 42 5 10 30 51327 | 52932) 6 16 37 3 0 02 57 | 1605 «1 09 55 | 28 10 | 0.13 

January </, aM...) 50628) 51008) 51200) 52930) 61130, 340/001 52/1730) 1 05 02| 26 10 | 0.19 

, SI. : {| N.-S. | 10 43 28 |..........| 10 50 06 | 11 29 36 | 2 48 30 0 06 38 | 39 30 «4:05 02 | 30 10 | + | Pen left sheet. 

January of, a.m...) 10 48 12 10 49 22 112000 | 24025) ...... 006 10 | 3038 35713) 25 10 + Do. 

Fet 18 9 26 05 9 37 00 959 28 1013 38 11 21 30 1055 22 28 | 1410 155 25 5l 10 0.40 In room No. 26. 

998 I.......-. 9 59 26 | 10 14 17 | 11 15 52 |....... 033 041451 14930 10.6 30 | 0.10 In room No, 45. 
( E.-W wes 3 Su 59 3 54 58 5 |....... 0 03 56 3 59 1 17 59 | 51 10 1.55 In room No, 26. 

March 3, a. m......) 34701 | 35105 35342) 35714 453 32| 404/00287/ 332) 10631 | 106 30 | 1.80 In room No. 45. 

March 10 2 34 00 23700; 248300 3——)....... OGD 51 10 | 0.10 In room No. 26. 

3 96 |. 22900 | 243@0| @].......<.. 11 30 |.......| New instrument, room No, 45. 

March 29, a. m...... k.-W 3) 4 50217 51000 51500 . 0 03 50 743 016 33 | 33 10 0.05 In room No. 26, 

April 18, a. m........ E.-W 81920 82500) 82938 84100 123520 540 004381122 416 00 | 32 10 | 40.00* In room No. 26, San Francisco quake. 

April 18, p. m......... N.S 7 39 55 74445 74610) 8 40 — 00450) 125 100 — | 35 15| 7.00 After shock of San Francisco quake, 

April 19, a. m........' N.-S Se OP Icnceesecs 2 59 00 3 05 00 404 00 0 05 00 6 00 110 00 | 35 15 0.06 

1 N.-S 4 22 40 428 30 43136 5 00600 306 * 30 15 | 0.13 

Ak 42816) 43300| 5— —* 00546 444 040 * 31 10 | 0.21 

NS 74613) 75600| 8 3000)....... 00730, 947 O5117 30 15) 0.05 

e's E-W 7 $8 43 ).... 7 46 03 7 54 00 8 39 00 ......| 0 07 20 7 57 10017 31 10 0.10 

May 31, p.m....... f N.-S. | 1153 01008 033 28) 04558 21530 16 39 0 23 20 | 12 30 2 2201 | 30 15 0.7 

June l,a.m....... E.-W.] 11 6B 28 |........ 0 3435 | 04733 208 28| ......| 04107 | 1258 | 21000 33 10| 0.48 

June 6, p. m {i N.-8 9 58 21 10 01 48 1007 51 10 58 21 ..--| 003 27) 603| 1— —/| 30 15 | 0.07 

E-W 9 53 52 100145 100530 102900) ...... 0 07 53 8 45 035 08 30 10 0. 10 

{i N.& 7 25 05 7 37 00 26 |....... 018 45 11 55 118 40 30 15 0.09 

7 ( E-W 70850) 71610) 7 2657 73500 8 0000/1220 01047 803 05610 30 10 | 0,07 

June 19, p. m (| N.-S 9 00 93244) 93646 | 943 25 102 —|....... 00402) 639 1 — 30 15) 0.30 

’ —_ i E-W 9 18 30 9 32 36 9 36 46 94236 1019 51 406 00410 5 50 10121 33 10 0.12 

June 21 p.m (| N.-S. 10 27 13 «10 33 10 60 —*....... 0 05 5 47 02820 30 15 | 0.07 

i k.-W 10 20 50 10 2700 103240 105000....... 0 06 10 5 40 02910 82 10) 0.05 

N.-S 2 03 35 2 07 00 S 30 15 | 0. 06 
AB! 2 25 2 06 00 0 03 22 235 01457 32 10 0.07 

| E.-W 2 57 10%)..... 8 O38 30 

June 24. a. m (| N.-S, 6 51 49 7 29 14 7 47 20 853 14 037 25 18 06 2 01 25 | 32 15 0.17 

E-W 6 51 49 72934) 79914) 8 4336) ...... 03745 940) 15147) 35 10 0.08 

June 26. a. m { N.-S 7 28 M4 7 32 04 7 34 42 7 52 34 0 03 10 2 38 02340 30 Li) 0. 07 

7 28 50 7 31°14 7 33 44 7 52 29 0 02 24 023 39 | 35 10) 0,09 

June 27, a. m 4 09 00 0, 

| able. 

July 1, p. m....... 4 02 12 01200 3 10 |.......| Slight disturbance of doubtful character. 
(,E-W.| 000 47 /|..........) 02032 | 02312) 033 00).......;01945 | 240| 0 3213 | 35 Very small, doubtful; no record on N.-S. com- 

ponent, 

July 8. | 60018]. ........ 60855 62110) 63540 ........ 0 08 37 1215 | 0 35 22 | 82 15 | 0.05 
E.-W.| 5 59 10 6 10 20 61315 01110 2 55 04620 3 10 | 0.05 
Jaly 12, | 668 68].......... 703 07| 70558, 73600)....... 00409 251 037 02 36 15 | 0.07 
—— 6 58 05 7 03 12 7 05 27 sf ee 0 05 07 2 15 0 37 32 | 35 10 0. 30 
July 16 p.m 4 29 35 4 37 00 nee 30 15 | 07 | 
E.-W.| 401 426 — 4 32 30 0 25 00 6 30*, 055 — | 10 0.12 
July 20, a. m ( N.-S. | 6 11 55 63900 64200 65900)....... 028305 > 300 04705 30 15 0.05 | Instrument in imperfect order. 
611 6 40 45 6 44 6 50 OO ....... 0 28 50 4 05 04705 3 0.10 
July 22, p. m.. 24726; 265424; 327 35)....... 00520) 658 0 35 29 35 10! 06.08 | Record on N.-S. component lost by superposed 
record trace, 
6 56 12 709 14 30 15 0. 05 
August 1, 66612! 70698) 9 40 35 10 0.04 
August 14, p. m 9 02 913 — 35 10 «0.03 | Imperfectly recorded on N.-S. component. 
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August 16, p. m.... 
August 19, a. m.... 
August 20,a m.... 


August 21, p. 


August 23, p. m.... 


August 25, a. m.... 


August 26, a. m.. 


August 28, a. m... 


August 29, p. m.. 


September 7, p. m.. 


September 14, a. 


September 17, a. 
September 17, a. 
September 20, p. 
September 28, a. 


m. 


October 1, p. m.... 


October 2, a m..... 


October 17, a. m.... 


October 24, a. m.... 


October 28, p. m...... 


October 30, p. m.. 


November 14, p. 


November 19, a, m. 


November 28, a. 


December 8, p.m... 


December 8, p.m... 


December 18, p.m. . 


December 20, a. 


December 23, p. m.. 


* Doubtful. 


N.-S. or 
W. 


t Very g 
then the total duration of the preliminary tremors is given in the column for the second preliminary tremors. 


reat. 
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Summary of earthquakes recorded by the Bosch-Omori seismograph at Washington, D. C.—Continued. 


Seventy-fifth meridian time. 


t£ 
sts Es 
fas 
Ams. &. 
721 22 7 80 42 
7 22 34 7 30 42 
4 GE BE 
| ccccccccs 
8 58 36 9 08 56 
8 56 56 shade 
91114 eee 
91214 92614 
12414 1 39 02 
12414 1 40 2 
009 021 00 
011 
9 46 45 9 54 38 
9450 95440 
2—- 224 31 
2 24 31 
— |....... 
112519 1143 0 
25 19 
8 57 28 

10 34 24 ...... 
10 38 22 .... 

9 05 23 9 24 38 
9 24 23 
92953 9 56 38 
63600 ..... 

5 00 

8 53 06 awe 

1 04 37 1 20 57 
106817 
238 17 

420 4 432 00 
420 4 

| 


Principal por- 


tion began. 


tion ended. 


Principal por- 


‘oe 


t October 2, a. m., indefinite. 


End of earth- 
quake, 


First prelimi- 
tremors. 


nary 


Duration of- 


== 
es 
aw 
= ou 
= 
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00342 420 
02405 3017 
02715 32 45 
0 23 15 7 07 
0 48 37 7 00 
01924 5 36 
019 15 115 
9 27 

005 10 0 20 

0 13 55 5 40 
03115 10 25 
108 09 13 30 
108 00 19 00 
00716 356 
00430 3 55 
0043 8 00 
2 50 

44 

3 


Earthquake, 


45 
45 


Period of pendulum. 


20 
20 


5s: 
= 
= 8s: 
sce 
= 
a 
Times. mm. 
15 5. 30 
10 5.00 
15 0. 05 
10 
15 0.13 
10 «0.05 
15 0.07 
10 0.05 
15 0.12 
10 0.10 
0.07 
10 0. 10 
15 0.17 
10 0. 30 
15 0.30 
10 0.13 
0.30 
10 0.42 
15 0.15 
10 0.18 
15 0. 03 
15 0. 90 
10 1, 62 
15 
10 0.10 
15 0.07 
0.90 
10 «0.50 
15 0. 30 
80.20 
15 O15 
10 0,12 
15 0.06 
20 0. 04 
15 | 0.20 
20 0. 05 
20 0. 05 
15 0.24 
20 0.23 
15 0. 43 
20 0.11 
weseas 
15 0. 35 
20 «20.17 
25 0. 08 
20 0. 04 
23 
20 30 
25 1, 52 
20 2.20 


Remarks. 


Great Valparaiso earthquake. 
Do, 


Cloek error uncertain. 
ro. 
Sheet removed before record ended, clock 
error uncertain. 
Do. 
Absolute time uncertain by + 1 minute. 
Do. 
Absolute time uncertain by + 1 minute, proba- 
bly 1} minutes slow. 


Record crowded and uncertain. 

Sheet iene and end of record lost. 
large. 

Vibration too strong 


Second shock; N.-S. component can not be 
made out, 
E.-W. component can not be made out. 


Record of earthquake near Australia. 
Do. 


Record confused by superposition. 


Record began just after changing sheets; be- 
ginning obscured. 
0. 
Record on N.-S. component not well defined. 
No record on E.-W. component. 


Principal portion undefined. 

Record of apparently nearby quake. 
Sharply recorded. 

Small quake disturbed by other influences. 
Only principal portion can be made out. 
Very slight; pendulum strongly damped. 


Clock stopt 1:50 a.m.; evidence of small dis- 
turbance. 

Large disturbance; well recorded. 

Good record of large quake comparatively 
near by. 


2 In this and similar cases, when the beginning of the second preliminary tremors was not sharply defined, 
In this table 0 is used for midnight and 12 for noon. 


4 74150) 84022 112400 920 01108) 5832) 40238 
WW 74150 84022 112800 808 01108 | 5832 405 26 
51121 52440 54400 ....... 02000| 1319| 052 39 
51932 652541 53836 ....... 02751 | 0 4655 
3 91456 91834 100800 1020 00600, 338) 1 09 24 
91126 91731 10 01490) 35 
94214 948 14 10 4 4 isennsl 6 00 30 
94246 9474 04 4+ MOO 01632 500 14 35 
20812 21414 82024 1448 02410 1102) 15610 30 
20109 21314 31929 1614 15515 35 
- 03110 O8435 11540 1105 01010 325) 10545 30 
W. 03200 03615 1——....... 0200 415 1—— 3% 
7 8. 100445 101620 111200, 753 01007 1135 12515 30 Do. 
A ee W. 100440 101400 101500) 940 01000 920 13000 35 
24546 30531 41631 02115 1945 1524+ 30 
2 Pl W. 24416 25846 407 31 — 01945 1430, 143 35 
= 115058 122200) 14300 1741 01658 2202 21741 30 
114330 12181 14000 ...... O18 11 344 
m...| 90128 910283) 930— ....... 00700 600 0324 
1038 24 104634 113000 ....... 00400 055% 
w. 1004204 104624) 112400 ...... 045 38 35 
951 38 102423 02000 20 00 315 37 35 
10 19 53 102700 111600 26 45 14007 30 
Bbw. 102000 102700 ...... 130 — 35 
5552 62—....... 0 44 20 
-W. 55515 55630 608 0 32 20 
85816 85836 915—....... 62 20 
~ 13452 14032 256— 16 1 20 
m. w. 13432 14457 258 154— 2 
| $4712 40042 455—....... 215 20 
$4617 40517 448—....... 2 09 
43916 44312 510 it i4 0 49 20 
~ s 60 31 6 052— W 
6 09 41 hig 0 53 20 
12:37 1241. 1246 125415 12120 345 00500 755 O48 
| E-W. 123735 12412 124650 125630 1162 345 00530 940 038 
} 
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Districts and stations, 


New England. 
Portland, Me............- 
Block Island ... jou 
New Haven ......... és 

Middle Atlantic States. 
Albany 
Binghamton.............- 
New York 
Harrisburg.........-.---- 

Seranton .... 
Atlantic ¢ ity. 
Baltimore . 
Washington 
nehburg.. 

Mount Weather. . 

Norfolk 
Wytheville ............... 

South Atlantic States. 
Asheville... 
Charlotte .. 
Savannah . 
Jac sksonville .... 

Florida Peninsula. 


Tampa 
East Gulf States. 
Atlanta . is 
Macon. 
Pensacola 
Anniston ... 
Birmingham 
Mobile 


Wow 
West Gulf States. 
: 
Corpus Christi ..... ..... 
Fort Worth 
Taylor 
Ohio Valley and Tenn. 
Chattanooga 


Memphis .. 
Indianapolis ............. 
Pittsburg . 

Parkersburg . 
Lower 

Buffalo . 
Oswego .. 
Rochester 


Toledo 


Houghton .. 
Marquette. . 
Port Huron . 
Sault Ste. Marie. ........ 
on 


Elevation of barometer 
above sea level 


Pressure in inches.* 


jes 
fs 25 
rEE tea 
|2 
& 
$-= 
<= r=) 
29.91 29.99 +.02 
29.91 30.03  +.03 
29. 72 30. 04 +. 02 
29. 09 30. 06 +05 
29. 90 30.04 +.08 
30. 02 30. 03 +. 01 
30.01 36.04 +.02 
29. 87 30.04 +.02 
29. 88 30.05 +.08 
29.938 30.05 +.02 
29.96 30.06) +.08 
29.12 30.06 +,02 
29.71 | 30.05 +.01 
29.67 30.08 +.038 
29.94 30.07  +.02 
29.19 30.06 4.02 
30. 01 30.07 +.038 
29. 93 30. 07 +. 02 
29. 95 30. 07 +, 01 
29. 33 30.08 +. 01 
28. 24 30. 08 02 
29.98 30.08 03 
29.93 30.09 03 
27.70 0.08 +.01 
27.73 30, 09 +. 02 
29.25 30.09  +.02 
30. 06 30. 07 Ol 
29. 68 30. 08 02 
29.98 30.06 00 
30.02 30.07 00 
29. 69 30. 08 +. 01 
29. 88 30. 07 00 
30. 00 30. OS 02 
30, 00 0.05 01 
30. 00 30. 03 00 
29.99 30.01 
30. 00 30. 04 00 
28. 84 30, 07 . 00 
29. 68 30. 08 +. 02 
29.78 | 30.07 | +.01 
30.00 30.06 +.01 
29.30 30.09 +.08 
29.33 | 30.09 | +.08 
29.99 30.05 . 00 
29. 83 30. 08 +. 02 
29.67 30.06 00 
29.78 30.06 00 
30. 00 30.05  +.01 
29. 7 30. 06 +. 08 
29.56 30.04 +.01 
29.68 30.06 +.02 
30. 00 30. 02 . 08 
29. 33 30. 04 +. 08 
29. 99 30. 05 +. 02 
29.50 30.03 +.01 
29.28 30.00 +.01 
29. 41 30, 02 +. 02 
29. 28 30. 10 +. 08 
29.02 30.08 +.01 
29.66 30.08  +.03 
29.51 30.09 +.08 
29. 01 30. 09 +, 08 
29.50 30.09 +.03 
29. 59 30.06 4+.01 
29.18 30.07 +.03 
29.40 30.08 +.02 
29.19 30. 07 +. 02 
29.16 30.07 +.02 
29. 42 30. 08 .02 
28.03 30.10 +.04 
29.21 30.04 +.02 
29. 67 04 . 02 
29.48 30.06 +.04 
29. 41 30.06 +. 08 
29.27 36.06 +.02 
29.23 30.06 +.02 
29.37 30.06  +.02 
29.38 30.06 +.08 
29.26 , 30.06 +. 08 
29.37 30.05 +.04 
29.38 30.05 
29.35 | 30.04) +.02 
29. 28 30.05 4.08 
29.30 30.04) +.04 
29.238 30.05 +.05 
29.35 30.05 +.03 
29.35 30.06 +.06 
29.16 30.06 
29.32 30,07 .05 


MONTHLY WEATHER REVIEW. 


TABLE I.—Annual climatological summary, Weather Bureau stations, 1906. 


Temperature of the air, in degrees 


Fahrenheit, 

3 

= 
og 
= 
& 
sisia 
= & a 
a 
47.6 40.4 
42.0 40.5) 8 | 49) —10 
4.9 —0.8 93 | 52| — 
45.8 | —0.2 93 56 
40.7 | —0.5 90 | 52 —22 
50.0 +1.4 93 58 —1 
49.7 10.9 85 7 
50.0 +09 83 56 5 
49.9 - 0,1 92 | 59 0 
50.0 +1,0 93 | 59 0 
50.8  +1.4 92 | 59 2 
63.7) +1.0 
48.6 +0.4 93 58 —10 
47.6 +1.0 92) 57 12 
53.5 +1.8 93) 60 5 
52.9 +1.4) 94) 61 4 
55.3 | +1.9 96 «63 8 
92' 59 —9 
53.5 +1.6 9 «60 8 
56.9 40.8 96 64 
55.4 +0.7 95 «65 vi 
57.5 40.6 96 67 13 
88 58 0 
60, 2 +1.2 96 | 68 16 
58.5 —0.1 98 «68 12 
53. 2 +0.6 88 63 6 
63.1 +0.4 
55.4 40.5 89 65 7 
60.5 +0.6 98 «69 17 
62.9 +1.5 89 «69 20 
66.8 | 41.7 97 70 15 
63.5 40.5 96 | 72 
66.0 +0.2 97 | 73 22 
63.5 —0.2 9 7. 17 
63.6 —0.3 98 72 20 
66.5 40.1 9% 75 22 
68.5 —0.5 96) 76 24 
74.4 0.2 
73.7 +0.1 91 | 80 30 
76.4 91 81 47 
71.5 —0.1 95 | 80 28 
66.1 +0.1 
61.1 —0.1 93 70 16 
64.9 41.1 100 75 20 
66.8 —0.5 99 #78 22 
67.5 —0.1 96 74 26 
61.8 +0.9 9% 73 16 
63.1 | —1.1 | 96 | 72 19 
67.3 40.6 97 | 75 27 
65.1 —0.1 96 | 75 22 
63. 8 0.1 9 74 22 
65.4 40.1 96 «74 24 
69.2 | 95 | 77 30 
65.7 0.0 
65.3 0.1 96 | 75 21 
60.3 +0.5 97 70 10 
61.5 0.0 95 | 7 13 
70.3 +0.2 96) 76 30 
64.1 —0.6 | 99/7 13 
69.5 -0.3 95 | 74 30 
65. 3 10.1 94 74 21 
68.4 —0.1 102 79 24 
100 | 77 21 
66.1 +0.5 
60.5 40.6 94) 70 17 
58.8 93 «68 13 
61.1 0.0 93 «69 13 
59.6 +0.3 95 «69 10 
54.5 0.6 9 63 0 
57.2 | 9 | 66 —1 
4 «65 0 
53.1 +0.4 92 | 62| —2 
565.4 40.3 94 «64 0 
52.7 +0.6 94 — 8 
52.8 —0.1 90 | 62| 
54.8 40.4 94 | 64 0 
51.6 41.9 88 | 62, — 8 
49.0 +1.0 
47.8 | +1.3) 88 | 55 | —2 
40.3 54'—9 
48.6 98 57| —3 
49.3) 90) 56|—2 
50.0; +1.1)| 88 57|—1 
50.9 +0.9 95 | 58 | 3 
50.4) 408 93/59) —1 
49.6 +1.5 94,58 —2, 
44.8 41.8 
43.8 | 42.5 93 | 52 | —10 
42.2 | +2.0 86 50 | 
47.3 | +1.0|) 89) 55 | —7 
48.7 +0.7 94 | 57 | — 6 
93 | 50 | —20 
42.3) +1.8| 92/50|—5 
47.3 | 92 55 | —6 
40.7 +1.7 88 | 49 | —28 
51.1 93/57) 6 
47.9 +2.9 92 | 55! 1 


| Mean minimum. 


Annual range. 


Mean temperature of the 
dew-point. 


Precipitation, 
3 
«4 
= SE 
e 
[= a 
76 | 41.46 | — 1.81 
39.49 — 5.69 | 186 
74 | 42.54 0. 28 | 122 
33. 28 6.99 | 112 
80 | 34.75 | + 0.24 | 185 
72 | 40. 69 4.27 | 130 
82 | 44.92 | + 4.19 | 142 
81 | 38.55 5.64 | 125 
125 
73 51.30 | + 3.39] 123 
74 43.82 + 1.30 
74 | 32.51 | — 5.35 | 126 
$2.07 | — 2.25 | 138 
73 | 41.82 2. 98 | 121 
70 | 34.21 | — 9.85 | 123 
68 | 51.87 | +12.03 | 138 
74 | 35.46 
77 48. 80 6.09 | 136 
68 46.82 | + 2.87 | 134 
74 | 52.92) + 9.46 | 143 
76 42.63 | — 0.22 | 132 
144 
77 | 49,23 2.85 | 144 
aes 46.80 | + 2.71 | 134 
82 | 46.55 | + 5.94 | 165 
47.19 | — 4.90 
81 | 45.33 | + 1.88 | 148 
73 | 47.66 4.26 | 145 
85 | 53.94 12.47 | 118 
72 | 43.34 | — 2.75 | 136 
78 | 48.99 | — 5.35 | 122 
79 | 43.62 | —13.12 | 118 
74 48.54 | + 0.99 | 130 
74 | 53.91 | + 5.59 | 119 
78 | 39.67 | —12.24 | 119 
81 | 46.86 | — 7.26 | 108 
80 60.74 + 6.12 
82 | 70.85 | +11. 28 | 143 
78 | 48.53 | 410.07 | 131 
80 51. 83 2.98 | 122 
75 64.20 — 0.04 
72 | 53.65 | + 3.27 | 124 
43.72 | — 0,19 | 120 
54.64 + 1.39 | 118 
47.05 | —10, 04 | 100 
70.83 | +21. 66 | 137 
eee 64. 74 7.87 | 127 
76 | 63.15 | — 9.46 | 116 
76 | 50.18 | — 2.59 | 116 
<P 64.92 | +10.45 | 111 
74 | 51.76 | — 3.90 | 112 
79 | 41.59 | —18.93 | 106 
33.38 | — 8.06 
72 | 34.35 | —14.25 | 101 
72 | 42,50 | — 2.24 | 112 
71 | 47.06 | — 6.57 | 107 
81 | 26.46 | — 3.74] 69 
.| 35.95 | +277) 85 
84 | 31.16 | --17.52 | 77 
75 | $2.94 | —13.57 | 103 
69 20.42; — 9.28] 90 
74 42.46 | — 3.03 
72 | 47.58 | — 5.32 | 148 
75 | 43.16 7.83 | 149 
75 | 54.31 | + 1.08 | 111 
71 | 49.48 | — 0.62 | 131 
42.59 | — 1.79 | 15 
72 42.06 | — 3.70 | 134 
120 
75 | 37.47 | — 5.49 | 133 
68 | 40.83 | + 0.96 | 147 
72 | 33.70 | — 5.19 | 184 
73 | 31.29 | — 5.39 | 168 
76 | 36.28 | — 4.61 | 154 
81 | 49.09 | + 1.62 | 179 
76 33.48) — 2.36 
78 33.63 | 4.41 | 166 
80 | 36.23 | + 1.21 | 154 
74 | 29.74| — 5.08 | 145 
151 
71 | 34.82 | — 6.46 | 155 
74 | 31.62 | — 4.67 | 174 
34.83 | — 0.08 | 132 
74 | 30.27 | — 0.66 | 134 
76 | 33.67 1.34 | 134 
77 | 31.21 | — 1.66 | 
81 | 35.22 | + 0.14 | 142 
76 | 31.70 | — 0.76 | 135 
78 | 29.82 | — 4.95 | 132 
76 | 28.89 — 4.93 | 134 
75 | 37.49 | + 5.12 | 162 
78 | 27.33 4.27 | 140 
80 | 23.71 5.82 | 139 
76 | 30.87 — 3.89 122 
78 | 30.18 1.88 | 115 


Winds. 
= Max. 
velocity. 
wa ie 
3 
3 > 8 
> 
= 
100,967 nw. 65 e 
80, 554 nw, 44° ne 
46, 608 nw. 30 nw 
67,172 8. 44 nw 
88,369 sw. 41 e. 
141,295 sw. 67 ne, 
151,880 sw. 62 nw 
61,233 | nw. 34 | 
61,026 x. 37 | sw 
81,388 ne. 41 n 
65,854 8. 38 | e. 
51,570 w. 33) 
109,185 | nw, | 64 ow, 
62,567 | w. 44 ow. 
90,324 nw. 54 nw 
62,344 sw. | 40) w. 
78,085 | sw. 36 ne. 
67,581 nw. 46) w, 
55,544 nw. 38) w. 
87.513 ne. 29) nw 
139,768 nw, | 73 nw 
84, 297 | 8. 49 sw 
75, 324 | 
47,644 | w. 35) ow. 
67,243 | se, | nw, 
62) 461 ne. 38) w. 
132,457 | sw. | 59 | n. 
59,905 sw. 32 nw 
71,231 | sw. 50) ne 
96,770 | 64 
60,025 ne. 44 ne 
56,654 ne. SS sw 
67, 402 | sw. | 42 | n. 
83,023 se, 48 
102,847 se 60 | ne. 
90,735 ne. 56 nw 
70,272 ne. | 39 | sw 
105,139 nw 54) nw, 
42.189 | ne, 34 sw 
47,384 ne 34° 
87,841 | ne. | 83 | «¢ 
46, 8707 se, 
68,111 ne. 50 | 
60,875 n. 55 
57,495 se, 37) nw 
46,132 | sw. 44° ne. 
56,615 se, 38 
74,626 | ne. n 
58,646 | 40) ne 
72,854 | e. 50 | w 
65.209 nw. 50) nw 
91,552 | se, 62 
91,527 | s. 48 
97,231 | se 49 nw 
64, 462 | s. 37 | ne 
61,363 | se, | 39 | se, 
75, 320s. 36 onw. 
57,577 | w. ow. 
63,092 sw. 44 sw. 
76,298 sw. 60 nw 
52.261 sw. | se, 
91,343 sw. 52 nw. 
7 3, 251 sw. 54) sw 
63; 599 8. 50 | 
85,444 | ne. | 58 | sw, 
60,225 ne. | 42 | sw 
89,966 se, 60) w. 
86,012 | nw. | 66 | w. 
50, 647 | 8. 43 sonw. 
35,296 | w. $2 | s. 
120,797 | sw. 76 sw 
92,342  s. 48 sw 
73,778 | sw. | 48) w. 
94,199 s. 58 
w. 48 | 
130,449 se. | 60 w, 
73,252 | sw. | 42) 
102,747 | sw. | 68 | sw 
96,618 | sw. | 52) sw 
89,894 nw, 46 se 
84,212 | n. 46 ow, 
99,477 se. | 64 sw 
93,144 nw, 66 sw 
60,249 36 onw 
90, 676 nw. 48 s 
97,610 sw. 652) nw 
74,189 nw. 44/ nw 
127,128 sw. | 59 | sw. 
92,286 ' | se 


Clear days. 


Partly cloudy days. 


Cloudy days. 


Average cloudiness, 
tenths, 


Se oe 


es 


o a 


= 
a 


2 


621 


= 
= 

= 
af 

- 

& 


sito 


Conon 


o 


4 
| 
76 35 | 95 | 35 96 152 92. 
103 38 98 117 | 105 148 94. 
288 36 | 104 |.... 168 91 106 53. 
876 30 112 34 95 111 159 89. 
125 42 94 40 124 «134 37. 
12 44 «7848 110 135 120 2. 
26 44 78 43 104 «150 16.0 
160 41 92 40 127 118 120 33. a} 
159 41 93 | 40 838 131 151 35. 
106 42, 41 129 116 120 B5. 
97 40 163 39 96 | 135 | 134 44. 
875 39 104)... 85 76 204 34. 
314 47 88| 44 110 121 134 22. 
374 45 | 90) 42 100 117 148 82. 
117 48 88) 44 97 | 116 152 20. 
805 41 101 40 93 | 120 | 152 49. 
52 47 88 46 83 106) «176 12. 
123 48 88 44 90 | 101 174 24, 
123 a | 45 132 121 112 25. 
681 48 48 132 | 139 94 15. 
1, 725 43 41 132) 111 122 34. 
53 | 80| 51 93 130 7. 
14 49 86... 134 127 104 15. 
2, 293 4 82) 45 127 128 | 115 19. 
2, 255 45 82 47 111 | 139 115 18. 
773 52) 81 49 113 | 117 | 135 8. 
11 69 57 189 | 85 0. 
376 51 82 49 136 | 112 117 5. 
78 54 122 | 160 83 0. 
48 59 75 57 136 «140 
351 54, 79| 52 124 | 112 | 129 
180 | 55 53 127 | 128 115 
65 58 | 56 128 131 106 
? 43 61 72 «60 130 | 13699 
| . 28 68 | 61) 67 73 | 233 59 
Key West 72) 44/ 68 146 14574 
35 63 67| 62 171 | 113) 81 
1,174 53 | 77| 50 127 | 111 | 127 
370 119 139) «107 
56 61 | 131 | 122 112 
741 51 80 |... 107 93 «165 1.5 
500 65 | 77|..... 77/142 146 
57 59 70 57 120 «161 i 
Me 223 55 | 74) 54 145 | 128 92 ¥. 
875 54 139 | 116 110 
247 56 | 72| 54 130/136 99 1.6 
i | 62 65 60 92 | 146 | 127 : 
249 56 75 | 53 163 | 103 99 8 
457 51 87) 49 123 142 100 7 
357 53 82 5O 101) 147 0 
+ 64 66 63 143 , 124 98 
670 86 175 1388 8652 3 
54 65 | 65 | 63 129 | 143 98 
510 56 54 93 119 153 4 
701 58 78 55 143. 130 92 
i 583 56 | 79/..... 138 | 115 112 
762 51 | 77| 49 120 122 5. 
1,004 49 80 48 94130 141 1, Sy 
399 53 | 80| 52 138 | 113 114 1. 
546 50) 85! 48 108 92 165 1. 
989 46 | 90)..... 127 101. 187 26. 
525 48 46 109 | 122 134 17, 
431 49 94).... 116 | 16287 19. 
. 822 44 94) 44 89 | 125 151 38, 
628 47 94 44 98 | 122 | 145 29. y 
824 44 «O97 42 95 121 149 35. 
842 44 84/110 171 30. 
638 45 94 45 116 113) «136 29, 
1,940 41 9%) 43 87 | 107 171 43. 
767 41 90 «40 7 | 141 149 : 
335 39s 40 104 77 «184 
523 40 9% 39 91 177 
597 38 | 107 |.... 79 151 «135 
92) 40 102 | 120 148 
Cleveland 762 43 89) 41 84 132 149 
628 4294 41 139 | 101 125 
42 96 41 107 102 
Upper Lake Region. 
Alpena ...... 35 | 103 37 104 140 121 
Escanaba. 612 34) 35 126121 +118 
632 40, % 40 84 133 «148 
707 40 100 40 70116 «#179 
668 33 138 |..... 96 118 156 
734 35 97) 84 83,112 170 
638 39 40 112 1038 150 
614 32 116 34 95 | 94 176 
823 45 87 43 102 128 135 
681 41 93 40 148 89 128 ; 


622 


— 
= Pressure in inches.* 
Ee |: = 
“ei ts igs 
Districts and stations. =¢ 54 z os 
Ss 
sa a = 
2 asa 
<= a 
Uj /pper Lake Re qeon— Con, 
Green Bay 617) 29.36) 30.08 | +.02 
1,133 28.79) 30.038 02 
North Dakota, 
Moorhead . oe 940 29. 01 30. 05 O04 
Bismarck .......... 1,674 28.23 30. O5 
Devils Lake...... 1, 482 28. 42 30. 02 02 
Upper Miss. Valle y. 
Minneapolis... . ote 
St. Paul 29.11 20. 03 02 
La Crosse... . os 714 29. 26 30. 04 02 
Madison.......... 974 «28.98 | 30.04 4.02 
Charles 1,015 | 28.95) 30,05 03 
Dayenport ......... ‘ 606 29. 38 80. 05 02 
Des Moines... . 861 29.14 30. 06 +. 04 
Dubuque ........... --| 698 29.31 | 30.07 05 
Keokuk ...... wee 614 29.39 | 30.08 05 
Cairo. 29. 69 30. 07 
536 29.49 80.07 4.04 
Feerta... pe 609 «29.40 30.07 4.04 
Springfie ld, Ti. sda 644 29.36 30.06 4.02 
annibal ...... 534) 29.48) 30.05 4+ 02 
St. Louis ...... 567 | 29.44) 30.05 01 
Missour{ Valley | 
Columbia, Mo.. .. 784) 29.21 | 30.05 02 
Kansas ( ‘ity 96. 29.04 30. 08 O4 
ld, Mo. 1,324 28. 64 30. 05 02 
Lincoln . 1,189) 28.76) 30.08 | 4.02 
Omaha . 1,105 28. 85 30. 05 03 
Valentine 2, 598 27. 30 30. 04 +. 04 
Sioux City 1,135 28. 81 30. 04 02 
Pierre....... ,572 | 28.35 | 30.04 O04 
Huron . 1,306 28.63) 30.05 O4 
Yankton . 1,233 | 28.69 30.03 4.02 
Nor thern n Slope. 
--| 2,505 | 27.33 | 30.00) +.038 
Miles City. —— -+| 2,371 27. 48 30. 06 07 
Helena . 4,110) 25.81 | 30.04 03 
Kalispell .... 2, 962 6.93 30.01 +. 02 
Rapid City . 3,234 26.60 | 30.05 06 
Cheyenne 6, O88 24. 01 30. 01 +. O04 
Lander... -| 5,372 24.65 30.05 05 
Yellowstone Park ........ 6,200 23.88 30.05 +.04 
North Platte ..... 27.08 30.056 4.06 
Middle 
Denver. ‘ 5, 291 24.74) 30.01 05 
Pueblo ..... 4,685 | 25029 29. 98 03 
Concordia.......... -| 1,398 28. 56 30. 05 O4 
Dodge... . 2, 09 17. 42 30. 08 05 
Wichita ...... 1,358 | 28.62) 30.06 05 
Oklahoma... 1,214 28.74 30. 02 02 
Southern Slope 
Abilene .... -«| 1,738 28. 22 80. 02 O4 
Amarillo ....... 3,676 | 26.27 30. 00 O4 
Roswell .. . 3,578 | 26.88 29.95 02 
Southe rm | Plateau. 
El Paso..... o+ee+] 3, 762 29. 92 03 
Santa Fe...... 7,013 29.96 +.03 
Flagstaff ...... 6, 907 »9 92 01 
Phoenix... 1, 108 29. 89 01 
Yuma. 141 29. 90 02 
Middle Plateau, 
Reno. wevece! 4,582 25. 29. 99 00 
Winnemucca... ..... ..| 4,344 25. 30. 02 01 
5,479 24.6 29. 88 Os 
Sait Lake ity 4,366 25.6 30. 00 ol 
Durango 6, 546 23. 6 29.97 | +.08 
Grand Junetion . 1,608 25.5 29.97 | +.01 
Northern Plateau. 
Baker City ..... 471 26.46 30.06 +.02 
2, 739 17.18 30, 05 ol 
Lewiston encode 757 | 29.21 30. 02 ol 
00.0608 4,477 2.50 30.04 02 
Spokane....... eee 1,929 27.97 | 230.08 +.01 
Walla Walla 1,000 | 28.95 30.08 01 
N. Pac. Chaat Region. 
| 201 29. 81 30. 04 00 
Port Crescent ..... 259 29.74 30. 02 ol 
123 29.92 | 30.05 03 
Takoma. 218] 29.80) 90.02) — 01 
Tatoosh Island . 86 29.91 30. 00 00 


Portland, Oreg............ 153 


Rosebu rg lease 510 
Mid. Pac. Coast Re gion. 
Eureka..... 62 
Mount Tamalpais mane 2, 375 
Red Bluff............ 332 
Sacramento............... 69 
San Francisco... .. ae 155 
S&S. Pac. Coast Region, 
Los Angeles........ bbws 338 
San Diego . 87 
San I uis Obispo 
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TABLE I.—Annual climatological summary, Weather Bureau stations, 1906—Continued. 


Temperature of the air, in degrees 2 ~ —— 
Fahrenheit. = = Precipitation, 

& Bis istiz = 
45.2 1.8 —10 37) 10 37 75 
39. 0 0.6 89 47 | 31 111 32 7$ 
39.5 1.8 76 
40.0 2.4 93 124 84 
40.9 1.3) 102 52 | —28 30 
37.6 «-+| 108 | 50 25 | 123 29 75 
60.2 .8 76 

45.0 0.7 9 17 «110 
45.1 1.8 93 «54 17 36) «110 36 74 
47.2 +1.2 93 15 39 «108 

46.6 +09 ao 97 {8 76 

45.2 1.4 92 | 55 | —22 | | 114 9 
50.9 41.7 0 “4 il ‘ 
49.8 1.3 97 «O59 12 40° 109 40 72 

48.7 1.1 92 5&8 14. 40) 106 40 76 — 6. 
52. 6 +1.2 97 , 62 0 44 97 42 73 
57.9 +0.2 92 «66 89 49 78 
61 2) 41 93 
53.2 0.9 6% 8 0 44 96 42 72 
53.0 40.5) 97 62 0; 44) 97 
55.6 0.0 & 48 44 71 5.5 
50.3 0.9 71 1. 
53.9 1.1 9 64 98 — 4 
55.0 41.8 o4 «664 0) 46 43 6y 49 
14.9 0.0) 389 «64 46) 92 45 75 
54.5 0.7) 96 65 2; 94 8. ¢ 
61.5 | +1.4 98 62 5 | 41 | 103 40 70 7. 3 
51.1 +1.5 8 | 42/105 | 38 67 — 4, 
46.5 99) 58 18 | 34/117] 34 70 7. 3 

47.8 9 57 14) 38 | 110) 6. 

47.0 | +1.6 | 104 58) —20 | 36 69 6, 28 

4.0 1.7 98 26) 33 124 76 
47.3) 41.6) 99 | 58 —14/ 37/ 113 
44.4 0.9 68 3. 
43.0 +1.9 | 108 | 55 | —24// 31 | 127 4 72 0. 

46.8 2.6 | 106 59 | —17 | 35 | 128 82 65 3. 

44.3) 41.2) 97) 55 | —20/ 34) 117 64 1. 
9% 10 3 106 69 
46.0 0.0) 97 58 —15 34) 112 71 3. 
44.4 0.0; 88 | 57 | —17/ 30 63 5. 
42.1 0.3 94 56 24 | 28 118 29 68 3. 
87 51 28/101 25 «464/15 owen 
49.0) 41.1 97 62 36/105 | 37 74 | 27.99 9. 
63.6  +0.2 67 24.32 2. 

49.9 9 63 » 37) 100 31 57 (16.84 2.3 
51.4; +0.3 96 | 65 | —9/ 37/105) 32 56 «11, 00 1. 
53.3 | +11 98 | G4 0 43) 98 4! 72 | 19.91 5.1 
53.5 0.4 96 «66 41 97 2 74 | 32.54) +12. 
6.5 0.1 % 66 1 45 95 4A 70 «31.00 
58, 2 1.2 95 «68 5. 48 47 73° «34. 66 
44.1 0.1 67 24.13 2. 
62.8 102 74 14 52 is 68 29.05 1.8 
0.6 100 68 4! 69 24,92 a8 
68.2 |. 104 | 17 56 27. 
58.3 0.3 101 | 73 — 6) 43 107 40 63 15.21 0 
59.7 0.1 13. 65 
—0.1 1102 76 12 37 49 «14.99 
48.5 0.2 87 0 | 37 87 29 16.60 2 

5.1 0.7 88 59 | —20 | 31 | 108 20 62 | 22.70 0 
69.7 0.5 112 83 244 40 42 8. 55 1 
71.7 05 11 28 38 &3 16 47 5. 40 2. 
49.6 +0.2 68 16.06 6 
+1.3 9 | 37 60 11.05 4 

0.2 97 | 68 4 4 401 58 10.50 

47.8 —0.2 «61 S| 34) 102 40 57 «19. 08 11 
5t.1 0.2 «61 7 | 42 621. 28 5. 09 

4.8 | —0.3 9 61 108 62 22. 85 + 6.18 
82.7 99 «65 1 Os 11.61 3 
60.6 +13 2 16.18 0.6 

46.0 1.1 97 57; — 8/35) 105) 31 63 13.56 1.5 
515 0.9 102 “7 83 57. «14.19 0 
+O.8 107) 7 44 100 14. 43 0. 538 

417.4 41.8 96 «58 12 | 37 | 108 59 «18.17 2.90 
49.4 1.6 99 | 59 7/40) 64 «17.60 0. 65 
‘49 +1.7 108 | 65 1 45 YS 42 66 19.13 2. 36 
61.6 | +1.2 79 45.39 6. 56 
50.8) 40.5 97 | 55 24 47 73 47 87 55.87 6. 40 
47.2) 40.6 84 17; 40) 67 5. 90 
52.5 | +1.0 59 46 71 as 75) «36. 67 0. 77 
51.8) 42.0 6 20 44 78 opt 2. 53 
49.4 +1.0 70 «653 29) «46 41 85 | 69.20 23. 38 
54.4, 41.9 101 | 62 22) 46 79 44 73 «43.29 3. 4 
4.1 1.4 103) 65 2) 4 83 45 77 30.21 4.95 
67.6 | +0.6 70 33.97 5. 50 
52.4) +1.0 77 | 58 st 47 46 47 83 41.06 — 4.71 | 128 
GZ 5O 63 39 61 31.36 82 
62.9 110 74 52 80 44 60 40.37 14. 26 
60.4 40.6 71 30 74 47 66 30.70 9. 83 79 
56.2 40.4 86 «63 4 46 45 79 | 26.34 2. 63 SS 
61.7) +08 70 | 21.13 6. 64 
63.2) 40.2 111 76 27 | 51 | 684) 43 «16.06 7.06 63 
62.9 105 73 4 653 70 21.46 4.16 61 
61.6 91 68 75 | 14.90 4.39 61 
59.25 40.5 100 70 26 «48 74 46 72 32.09 +-10. 57 72 


* Pressure reduced to standard gravity and to the mean of 24 hourly observations. 


t For the snow year, July 1, 1° 


ovement, 


105, to June 30, 1906, 


Winds. 
4 Max 
velocity 
; 
aS ia. 
sis 
Peis 
a a 
113 
sw. 125 
60 nw 14h 
119 
nw 87 
nw 78 
121 
118 
nw 
nw 35 
sw 96 
nw 1438 
1656 
52 a7 
48 sw 139 
166 
40 sw 112 
45) sw. 132 
60 nw, 33 
is nw 167 
37 
45 iM 
58 nw 147 
60) nw 124 
96 
68 mw. 147 
58 uw 116 
53 132 
iss 140 
is 100 
74) w, 152 
is | w. 156 
Baw. 116 
SW 132 
Ww 186 
60 | nw 149 
4 sw 119 
44 sw 112 
| se 185 
52 157 
ow, 187 
7 | se, 129 
52 | se, 125 
9 | uw 121 
138 
“ 93 
nw 216 
Ow, 136 
#2) uw 149 
52 | ne, 195 
43 199 
167 
w, 205 
w. 297 
sw, 193 
se, 163 
sw. 137 
nw, 140 
149 
nw 172 
=W 154 
nw 4 
115 
sw, 160 
sw, | 
sw, 161 
ne S3 
8. 71 
sw. 72 
sw. 
95 
sw, 119 
n. 5 sw 86 
nw. | 75 nw 130 
se, 4 on 192 
8. 52 228 
37! 
ow. 36 237 
w. sw, 168 
nw, 38 w. 252 
nw. 27 213 


*One day missing 


Summary, 1906 


idy days. 


Partly clor 


’ 


Average cloudiness 
tenths 
Total snowfall, inches, + 


188 | 6.4 47.3 
1265.3 47.1 
5.4 
144 5.4 45.9 
102 5.1 23.3 
160 5.6 25.5 
6.6 
165 6.1 45.2 
139 6.4 28.2 
148 5.8 40.3 
142 5.5 37.8 
71 6.3 45.1 
123,63 21.4 
120 5.8 44.4 
115 6.2 $2.2 
104" 4.6 21.2 
149 «6.1 6.0 
126 | 5.2 19.4 
108 4.8 17.9 
133 5.5 36.3 
137 5.4 34.4 
132 5.3 38,4 
5.3 
112 4.7 40.8 
9% 47 
108 4.8 21.0 
9 4.6 18.0 
120 5.4 384.6 
157 6.1 29.7 
49.9 
148 5.7 2.9 
115 5.1 82.6 
106 6.1 25.4 
191 6.4 27.5 
4.8 
8 4.7 «14.38 
824.4 21.2 
186 «6.6 49.9 
132 5.4 46,2 
ill 4 22.5 
100 7 54.4 
67 6 91.2 
3 


9 


a 


eco 


7 
81 5 54.2 
46 6 22.8 
93 0 
74° 13.5 
11.5 
119 4.9 0 
4.6 
112) 5.5 1.3 
75'3.5 12.9 
92 5.0 
74°46 15.6 
3.2 
4991324 12.3 
32.3.4 
98 4.4 63.8 
41 3.2 
17 1.4 
46 
68 3.6 16.2 
108 4.5 41.7 
91 464.8 30.1 
138 5.3 61.3 
87 4.6 49.7 
$84 44 15.4 
6.2 
110 «64.8 
128 5.3 32.0 
150) %.0 
70 «64.2 
183 6.4 27.8 
4 4.9 «16.4 
6.5 
181 6.5 2.4 
179 6.4 16.6 
159 6.6 4.7 
208 «6.7 2.4 
237 «(7.6 6.8 
6.3 4. 
5.5 8. 
4.5 
162 6.0 1.8 
104 4.1 0.38 
483) OT. 
94 3.4 
106! 4.8 
3.7 
7% 
9 4.4 
63 3.3 
77 3.8 


days missing 


2 
aut 
) 
| 
= 
sy : 
on 
88,9 SI 
ae: 121, 126 
76,1 96 
96,1 119 
‘ 113, 
fe 108, 1 113 
1, 148 
63,8 
86,9 105 
67,8 110 
66,0 107 
72,5 149 
60,4 107 
65,8 
77, 28 129 
69, 100 
77,4 96 
78, 44 120 
ae 80, 5 96 
91,7 100 
72,17 86 
66, 9 133 
ote 91, 54 103 
77,2 122 
93, 81 121 
he 77, 83 112 
aot 95, 32 145 
a 113, 30 101 
65, 2 118 
76 "4 
74, 76 74 
4 127 | 
58, 252 113 
41,09 101 
Mi, 42 68 
89, 268 116 
: 0, 232 179 
67, 761 145 
65, 24 
62, 232 
Ge 62, 44 
627 
77, 451 
27, 544 
— 
73, 730 
308 
71, 781 
3, 834 14 
416 
66, 811 
417 
165 
8, O00 
156 
1, 680 
49, 709 
645 
7, 146 * 
MI, 951 
18, 758 
, S57 j 
2,675) 
1,113 | | 
| 
~ 5, 836 
7, 763 
741 
471 " 
29. ) 1, 481 ' 
48 30.04 02 7, 239 "9 
29.99 30.06 —.01 295 
29.62 29.97 — 04 | 
29. 29. om ‘ 5 
29. 91 29. 01 846 
29.68 29.98 +.01 
29.62 29.98 . 00 = 
29.87 29.96 —02 O71 
29.80 30.02 on 
00 5, 290 5 
| 
| 


Summary, 1906. MONTHLY WEATHER REVIEW. 


TABLE II.— Wind resultants, from observations at 8 a. m. and 8 p. m., daily, during the year 1906, 


Component direction from— Resultant. Component direction from— Resultant. 
Stations. : Stations. 
N. s E Ww rection | Dura- | N 8 E. Ww Direction | Dura- 
4 from— tion. 4 from— tion 
New England. Hours. | Hours. Hours. Hours. Hours. | North Dakota. Hours. Hours. Hours. | Hours. | ° Hours. 
Eastport, Me... 228 257 92 305 s. 82 w. 281 266 183 184, 4w. | 15 
Portland, Me...........----- os 267 225 88 303 n 79 w. 220 | Bismarck, N. Dak 275 216 | 249 307 | n. 45 w. | 82 
80 = n. w. Devils Dak Valiay. 211 231 205 258 8s. 70 w. 57 
orthfielc 26 356 72 s. 45 w. 30 
Boston, Mass.. 236 2033 138 319 80 w. 183 d 101 il4 97 137 | 8s. 72 w. 42 
Nantucket, Mass.. 223 238 178 273 s. 198 218 170 252 76 w. 84 
Block Island, 225 238 169 206 s. 64 w. 30 || Charles ity, Iowa..... 228 240 204 215 | 8. 48 w. | 16 
Providence, 262 179 145 317 n. 64 w. 192 St. Paul, 247 256 198 192 | s. 34e. | 11 
Hartford, Comm. 315 255 83 2000 63 w. 113 168 50 85 | s. 37 w. | 59 
New Haven, Conn ............-- — 303 214 152 236 n. 44 w. ee ee 235 192 209 260 | n. 50 w, | 7 
Middle Atlantic States. Des Moines, Iowa .......... 223 267 180 231 | 8. 49 w. 67 
nghamton, N. ......-..--- 22 33 2 n. 12e. 65 eoku 218 267 9 37 . 4l w. 5 
New York, N. Y. 244 192 179 275 62 Ww. 109 | Cairo, 252 266 189 194 20 
Harrisburg, 226 151 223 268 SI Ww. La Salle, Ill. 103 97 122 133 . 61 
Philadelphia, Pa...........--- 286 207 163 259 n. 50 w. 124 ‘ 218 257 184 181 ‘4 | 
283 215 178 252 48 w. 100 203 274 184 230 | 5. 82 w. | 
‘a ay, N. 257 2 7 21 1. 70 Ww ‘ 20 26: 235 s. | 5 
Baltimore, 264 178 161 984 on. Ww. 151 Missouri Valley. e | 75 
Washington, 298 214 160 221 n. 36 w. 103 | Columbia, Mo. * 101 129 117 93 4le. 87 
Lynchburg, Va........----- 237 217 234 248 n. ll w 20 | Kansas C ity 208 205 232 201 8. 19 92 
Mount Weather, Va. 261 206 167 308 68 150 Springfield Mo 202 298 238 161 | s. 38 e. 123 
South Atlantic States. Omaha, 255 283 155 181 8. 43 w. 38 
Asheville, N. C. 266 200 178 8. 80 e. 22 Valentine, 273 247 134 263 | n. 78 w. 132 
a } tones 25 225 7 25: 1. 76 89 2: 2: 27 n. 81e. 
Raleigh, Cash 266 240 129 259 n. 79 w, 261 244 204 189 42 
Wilmington, 236 234 163 273 | n. 89w 96 109 91 152 | 8s. 78 w. 63 
harleston, 5. 200 274 208 184s. 18. 78 Northern Slope. 
Columbia, 8. C. 233 239 213 218 «os. 59 w. 204 124 207 346 | 60 w. 
Augusta, Gs... 220 230 215 232s. 60 w. 219 233 210 214 16 w. 
Savannah, Ga....... binecanasunmass 210 251 172 254 8. 64 Ww. 92 Helena, ara ee eer 161 240 76 428 s. 77 w. 361 
Jacksonville, fia Peni 228 245 254 185 | s. 2e. 71 | Kalispell, 164 154 113 433 | n. 88 w, 320 
florida ninsula, 241 141 177 324 n. 55 w. 179 
185 265 257 197 8. 37 e. 100 310 190 84 315 n. 62 w, 260 
a 255 13:3 423 81 n. 7 e. 365 Lander, Wyo 215 247 190 254 | s. 63 w. 72 
ampa, Fla...... irs 318 120 306 184s on. BZ. 233 | Yellowstone Park, W yo. 153 406 33 313 | s. 48 w. 377 
Macon, Ga.f . 140 91 108 son, 30 w, 258 295 146 156 | s. 1b w. 3 
Pensacola, . 182 59 117 12e. 126 Pueblo, Colo 273 138 248 n. lw. 13 
31 224 55 i 1 Ow. 216 7 15 s. 57 e. 
Montgo — 215 229 240 204s. Ge. 39 | Wic ita, ss 247 | 208 221 127 8 62 
2 2 23 81 e. 67 Southern Slope. 

Western Gulf. States. 198 | 37 160 121 s. 13 e. 
Ark... 160 149 375 147 n. 88 e. 230 || Roswell, N. Mex. .......... 220 285 | 156 200 8. 34w. 78 

Attle Roc r 268 218 194 217 | n. 55 Southern Plateau. 
Corpus Christi, 185 310 347 66s. SOD 222 75 281 315) on, 18 
Fort Worth 194 304 221 177s. 22e. 120 | Santa Fe 272 198 307 177 60 
22 aut 225 33s. 52e. 7 oenix 2 | 8. 83 e, 70 
‘ ‘ | 17 3 iddle Plateau 
Ohio Valley and Tennessee, 111 213 133 417 | 8. 70w 
Chattanooga, Tenn ...... 235 221 171 265 | n. 82 w. OS || 281 161 232 272 | n. 18w. 
Knoxvilles enn ..... 275 206 169 274 on. 57 w, 126 || Modena, Utah. 108 176 176 406 | 73 w. 240 
Memphis, ‘Tenn.. 255 250 219 165 85 e. 55 Salt Lake City, Utah................. 218 251 208 184 8, 68 e. 90 
Teas... 242 201 181 265 on. 65 93 | Durango, 321 142 7 378 son. 65 w. 416 
46 2 27% 52 2 8s. 62 w. 73 orthern Plateau. 
126 118 113 91 n. 70e 23 Baker City, Ore; 182 393 115 177 8. 16w 
Indianapolis, In 242 249 203 217s. 63w 16 | Boise, Ida 0. 217 221 232 252) s. 79 w. 
Cincinnati, 217 212 260 238 | n.77e 31 73 258 50 | s. 79e., 214 
Columbus, Ohio ......... 197 241 229 228 le 44 | Pocatello, Idaho...................... 7 321, 39-264 248! s. Be. 250 
Pitteburg, 287 187 160 289 on. 52 180 286 216 5 s. Ge 107 
yur 220 8. w = \ > alla, Wash ... 103 418 149 188 8. 318 
b 21% 27 s. 88 w. 36 orth Coast Region. 
Buffalo, La ‘Lake ) Region. North Head, ws 232 216 233 230 | n. ile. 16 
164 372 176 276 8. 25 w 232 Port Crescent, Wash. _ 109 94 116 1440 on. 62 Ww 32 

253 s. 68 w 222 acoma, inch 26 26 258 n. 88 w. 182 
Syracuse, N. Y....... 158 79 144 267s. 46 w. 172  Tatoosh Island, Wash................ 40 288 255 238 | s. 4e. 249 
tend. Obi da 166 243 178 291 w. 229 241 177 287s. 82 w. 91 
~~ 8 e ms Roseburg, Oreg 282 194 179 227 n. 29 w, 100 

Toledo, Ohio 175 230 198 286 os. 58 w 239 265 147 235 ss, 738 w. 92 
Detroit, Mich isi 212 191 271s. S4w. 80 Tomei | 141 91 390 on. 64-w. 331 

Alpen 929 | 298 169 130 || Sacramento, Cal........... | 366; 389) 228 100 A 
Escanaba, 284) 238| 152) 218| n. 550 80 | San Francisco, | 67470 89 403 
Grand 204 238 233 223 16e 35 Southeast Farallon, 173 77 23 204 62 204 
Grand Raplds 208; 210, 249| s. 80w. 40 

oughton, Mich. . 55 172, 114 67 South Pacific Coast Region. 
Marquette, Mich . 230 220 132 304 on. ST WwW ce 377 113 121 294 oan. 46 Ww 238 
Port Huron, 218 270 186 230s. 40w 68 Los Angeles Cal 154 «169 211 338 | 88w 127 
a arie, Mic = n. w. = 290 142 140 340—Con. 64 Ww 223 

SOS ce 2 232 28 8. w. San Luis Obispo, Cal........... y 

Milwoukee, Wie’ an Luis 336 154 | 88 281 n. 47 w 265 
Bag, wi 283 178 236 | s. 89 West Indies 

ulu 129 200 305 on. S2 194 | San Juan, Porto Rico................ 75 228 | 522 25 | 8, We. 520 


* From observations at 8 p. m. only. + From observations at 8 a, m. only. 
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MONTHLY WEATHER REVIEW. 
TABLE III.— Total number of days with thunderstorms, etc.—Continued. 


TABLE III.— Total number of days with thunderstorms at selected stations, 


State and station. 


Alabama. 
Anniston...... 
Birmingham ....... 
Mobile 
Montgomery ....... 
Scotts 


Arkansas. 
Bentonville 
Little Rock . 
Fort Smith 

California, 
Eureka . 
Fresno 
Independence 
Los Angeles 
Mount Tamalpais . 
Point Reyes L ight 
Red Bluff 
Sacramento ..... 
San Diego 
San Francisco 
San Luis Obispo 
Southeast Farallon. 

Colorado. 
Denver 
Durango 
Grand Junction. . 
Pueblo eee ee 

bnnecticut 
Hartford . 

New Haven .... 
District of Columbia. 
Washington 

Florida, 
Jacksonville . 
Jupiter 
Key West. 
Merritt Island 
Pensacola .... 

Sand Key ... 
Tampa ........ 

Georgia 

Atlanta . 
Augusta ..... 
Macon.. 
Savannah 
Thomasville 

Idaho. 


Boise .. 
Chesterfie id . 
Lewiston 
Murray ‘ 
Pocatello .... 
Illinois. 


La Salle 
Peoria. 
Rantoul 
Springfield 

Indiana. 
Butlerville 
Cambridge City . 
Evansville 
Indianapolis ....... 

owed. 

Charles City . 
Davenport . 
Des Moines.. 
Dubuque. ... ae 
Sioux City . 

Kansas. 
Concordia. 


Kentuck 
Lexingten ..... 
Louisville... . 

Louisiana. 
New Orleans. saa 
Shreveport ....... 

Maine. 
Eastport ...... 
Orono. 
Portland 
Maryland. 
Baltimore 
Grantaville ...... 
Princess Anne . 

Massachusetts. 


January. 


os 


February. 


cou 


= 


ue 


we 


New 


1906. 


eo 


as 


& 


June. 


eo 


July. 


oe 


September. 


“om 


rane o 


- 
as 


ao: 


to 


October. 


coo 


= 


November. 


cone. 


coos 


enw ooo 


coor S SO 


December. 


= 
= 


== 


-ocooncw 


=o 


sco 


State and station. 


Massachusetts—Con. 


Grand Haven ...... 
Grand Rapids ...... 


Houghton 


Marquette ...... 
Port Huron ........ 
Marie ... 


Sault Ste. 
Minnesota, 


Collegeville ........ 


Duluth 


Minneapolis 
Moorhead ......... 


St. Paul 
Mississippi. 
Biloxi 


Meridian ......... 


Vicksburg. ..... 
Missour:. 
Columbia....... 


Hannibal .......... 


Kansas City.. 


Springfield ......... 


Montana. 


Lincoln ... 


North Platte . 


Omaha . 


Valentine . 


Nevada. 
Carson 
Morey.. 

Reno. 
Winnemuce: 


New 


Concord 


Nashua ............ 


New Jersey. 
Atlantic City. 
Cape May 


Somerville . 


New Mexico. 
Albert 
Fort Wingate. 
Roswell... 


Binghamton... 
Buffalo 


New York.... ..... 


Oswego 


South Canisteo . 
Syracuse 


North 


Charlotte ... 


Hatteras ........... 


Wilmington 
North Dakota. 


Bismarck .......... 
Devils Lake........ 


Ohio. 
Cincinnati . 


Cleveland 
Columbus .......... 
Sandusky .......... 


Oklahoma, 


Pawhuska.......... 


Oregon 


Portland . 
Roseburg . 


Pennsylvania. 


Erie 


Harrisburg......... 


Philadelphia ..... 
Pittsburg .... 

Seranton . 
Wellsboro ..... 


Rhode Island. 


Block Island . 
Narr 


ansett ..... : 
Providence......... 


of 


= 


coo 


= 


“Ore OS 


woe 


& 


> 


2 5 

2 5 

9 10 

3 7 

4 6 

8 5 
11 8 

4 4 

4 7 

6 9 

3 5 

9 8 

7 8 

9 5 

8 6 
10 5 

4 6 

7 10 

5 

8 7 

9 9 

9 8 

7 
10 11 

1 6 

7 

2 2 

6 7 

0 2 

2 0 

5 7 

7 

9 12 
11 4 

4 2 

1 0 

2 2 

1 1 

5 

5 

2 

2 

5 1 

3 

6 

6 

5 10 

6 & 

5 10 

4 il 

7 14 

6 il 

6 17 

18 

7 13 

3 6 

5 12 

8 12 

5 

2 5 

6 

7 

7 

6 

5 

9 

9 1 

9 

4 
10 | 

0 

0 

1 

0 

5| 10 

1/ 12 

4 10 

5 14 

4 

3 8 

2 

1 

3 


coco 


| July. 


wo 


to 


to 


noe 


SoS 


August, 


- 


Summary, 1906 


ae 
> = = = 
0 0 0 0 16 
5 1 1 0 2 
5 0 0 0 40 
1 2 1 0; 39 
5 2 0 0 31 
3 0 0 0 35 
2 1 0 0 42 
2 0 0 0 19 
3 0 0 0. 27 
1 2 0 0 39 
4 0 0 0 18 
2 0 0 0 25 
2 0 0 0 30 
7 0 0 0 39 
2 1 1 0 28 
6 0 0 0 37 
7 2 1 0 2 
4 1 0 0 55 
il 0 2 0 58 
7 1 1 1 52 
5 1 1 1 47 
9 6 1 0 64 
4 0 1 0 45 
7 1 1 0, 62 
0 0 0 0 15 
0 0 1 0 35 
0 0 0 0 14 
0 0 0 0 26 
0 0 0 0 4 
0 0 0 0 8 
5 0 0 0 44 
8 1 0 0 46 
7 4 1 1 58 
7 0 0 0 45 
2 0 0 0 23 
0 0 0 0 6 
1 0 0 0 19 
0 0 0 0 13 
0 1 0 0 26 
1 1 0 0 26 
4 5 0 0 85 
4 0 1 0 33 
5 1 0 0 44 
6 1 0 0 46 
2 0 0 0 il 
7 1 0 0 33 
11 3 0 0 7 
0 1 0 0 32 
1 1 0 0 34 
5 2 1 0 40 
4 1 iT) 0 37 
2 3 0 0 30 
5 1 0 0 39 
4 1 1 0 46 
2 1 0 0 34 
7 0 0 0 68 
3 0 1 0 71 
6 1 2 0 59 
3 2 2 0 31 
4 0 1 0 51 
3 2 2 1 64 
4 1 0 0 27 
2 0 0 0 22 
7 0 0 0 47 
4 1 0 0 47 
3 1 0 0 49 
2 2 0 0 43 
3 2 0 0 42 
7 0 0 0 43 
5 1 0 0 44 
9 0 0 0 67 
4 0 9 0 34 
5 0 0 0 35 
0 0 0 0 0 
0 0 0 0 15 
0 1 0 0 5 
0 0 0 0) 1 
3 3 0 0 32 
3 1 0 0 37 
2 2 0 0 33 
5 1 0 0 49 
3 1 0 0 33 
2 1 0 0 26 
5 1 1 0 18 
2 0 1 0 14 
2 1 1' @ 23 


|| 
> 
= = = 
| 
fi | Nantucket ......... 0 1 
1 1; 3 19| 2 0 Michigan. 
i 1]; 4 3 8 10; 12; 14 0 0 
2 6 1; 6) 14) 19) 16 1 
3; O| 11] 10 0 64 Escanaba 
0 1} 0 6; 18] 6 o 4 on 
Arizona. | | | 0 
Flagstaff ...........| 0 2; 2 | 5& 0; 23; 19 1 0 61 
Phoenix ..........., 0] 0 1 | 9 0 0 | 
Pinto 0 | 0 0 7 0 0 21 0 | 
| @ 0 0 1 0 3 0 0 4 0) 
2 2; 2 |} 7| 12) 9] 66 | @ 
1] 6 | 12] 18; 8] 7 0 | 
| 
5S 1 1 1 0; Oo 0 0 0 0 0 3 0 
me 1) 3 0 0 0 0 0 0 0 0 3 
0 0 0 1 1 0 15 0 0 21 2 1 8 
ve 0 0 1 2 0 0 1 0 1 0 > en . 1 1 6 im; 10 
’ 0 0 0 0 0 0 0 0 0 0 1 | 
0 1 3 0 0 1 0 0 1 0 1 | § 
o oO 0; O| @ 0 1 1 | 10 
0; 1 0 1 0; O| 4 1 3 il 
0 0 0 0 0 0 0 0 
| 0 0 5 
0 0 0 3 1; 14 8 5 0 0 3 
0 0 0 2 2 12 10 6 0 37 0 
0; 0; 1 4) 12; 17; 7] 0 0 
0 0 2 
- 0 0 8) 11 5 4/ 1 1| 35 0 1 9 
= | 0 1 
9) 4 46 0 1 6 
0 0 il 
? | 18] 4 6 | 66 
2 | 8] 15] 4] 66 o 
2 5| 13| 18| 9| 64 
1 19| 18! 100 o 
0 30| 30) 16) 129 0 0 1 
| 
2 13; 2) 138) | 67 
0 13] 16/ 61 
1 10 7; 9 37 
3 15| 17] 11 9 67 
6 17 16| 11) 88 
1 | 4) 0 | 20 
3 0 0 10 | 1 
0 | 3) 11 New York. 
: 0 3) 0 11 6 
| | | | : 
2 2 | 16 66. 5 
0 [ 7 3 3 
Galva 0 0 1 | ; 19 10 
1 1 4| 14 | 43 6 
1 6| 13 | | @ 
2 12 | 14 16 
1 10 | 46 17. 20 
1 3 10 | wo] 4 
a | | | | 3 
0 0 10 | 10 | | 43 8 3 
2 2 | 10 48 - 
0 2 10 | 10 1) 51 10 
0 | 1 10 mi | 46 9 R 
2 12 2 | 50 13 «12 
0 0 1 “4 9 12 
10 10 | 
0 3 | ‘9 6 | | 
0 2 10 7 0 50 6 
Topeka 1 3 6 11 | 0 | 47 Ok oes 13 \ 
1 M4 | 5; 9 14 55 
1 1 2 | 6; 7 12 55 
3 5 | | 1 69 
2 3 11 2 | 38 | 
0 0 1 0 = 
0 0 2 1 0 | 
0 0 2} 6| 3 0 | 
0 1 0 33 
0 4, 10 6 0 | 0 | 28 
| | | 
“5 of al al ol | 1 0 | 21 | 


Summary, 1906, MONTHLY WEATHER REVIEW. 


Tasee LIL. — Total number of days with thunderstorms, etc.—Continued. TABLE IV.— Annual climatological summary—Continued. 


ni ‘ 
1 0 0 6 5 12 5 7 4 0 1 62 = = = = 2 2 
eee : 0 0 0 1 7 6 8 s 0 0 33 
Pierre ..... 0 0 0 2 7 7 5 7 5 0 0 0 33 Tns Ins. Ins ° ° ° o Ins. Ins. Ins. 
Rapid MN sasasies 0 0 0 7) 6 7 6 6 0 0 0 0 25 Calgary, Alberta........ 26.40 29.97 +.04 39.3 2.1, 51.7 26.9) 16.24 1.37| 29.6 
Yankton ....... 0 0 0 4 lu 5 7 10 5 1 0 0 42 Banff, Alberta ...... 25. 35 29. 98 .05 37.6 +2.9 49.1 26.0) 14.58 7.33) 27.4 
Tennessee. Edmonton, Alberta ..... 27.62 29.93 .00 39.3 +3.7 50.6 28.0118. 75 
Chattanooga 1 3 13 0 1 0 75 Prince Albert, Sask..... 28.36 29.94) —.04 34.4) +3.9| 45.3 23.5) 17.05 2.14, 48.2 
Knoxville.... ; 0 0 0 5 8 il 4 Is s 0 3 0 67 Battleford, Sask ...... 28.23 80.00 +.03 36.3) +4.1) 48.2 25.4) 10.64 —3.29' 8 
Memphis . 2 2 2 6 9 4 y 7 5 0 3 1 50 Kamloops, B.C.... .. 28.71) 29. 98 .00 50.2 43.1 60.3 40.2 11.09 0.54 13.9 
Nashville... ... 2] 2} 6] 8 1 £62 #&£Victoria, B.C .......... 29.92, 30.02) +.02 51.3 42.7] 58.3 44.3 27.22 —10.92) 2.9 
Teras. Barkerville, B.C . ... 25.63 29. 96 .06 36.9 0.7; 46.4 27.4 37.68 4+ 4.07 
REEOO 205 0000. 0 0 0 0 8 5 5 2 7 1 0 0 28 Hamilton, Bermuda .... 29.96 30.12 +.03 70.4 +0.7 75.1 65.6 61.26 0.65 0.0 
Amarillo ..... os 0 0 1 1 6 7 10 8 6 0 1 0 40 
Corpus ¢ ‘hristi bee 0 1 a) 4 3 i 6 2 4 1 1 0 28 
Del Rio. : 0 0 0 2 3 4 ; 4 1 0 0 20 * Pressure reduced tostandard gravity and to the mean of 24 hourly observations. For 
El Paso 1 1 0 2 2 0 14 ww 5 1 1 0 37 the snow year, July 1, 1905, to June 30, 1906. {One month’s precipitation estimated. 
Fort Worth . 1 0 1 1 9 6 6 9 7 0 0 2 1? 
2 1 2 5 8 10 TABLE V.—Heights of rivers referred to zeros of gages, 1906. 
San Antonio . l 1 2 7 6 5 8 } 8 2 0 3 46 
Taylor 2 0 2 6 9 6 12 7 0 1 52 Highest water. Lowest water. 
tah. 
Levan.. 2; a| 8| «4! 8! 7] e| 
Modena — 2 0 0 4 2 0 22 11 4 0 0 0 45 — £ 
Salt Lake City 2 0 2 3 2 5 12) 12 0 0 0 4l Stations, = 
Vermont. Stage. Date, Stage. Date. } 
Burlington . 0 0 0 0 6 8 10 8 6 1 0 0 39 8 
Northfield. .. 0 0 0 0 7 9 7 6 ; 2 0 0 34 a 
Jacksonville . 0 0 u 0 4 2 6 ot) 0 0 0 0 21 
Dale Ente . 0 0 0 5 S' 7 0 0 0 60 Havre, Mont. (f)........... 9.9 June 8...... 2.2 Oct. 17-Nov. 11...:... 7.7 
Lynchburg ; 0 0 1 4 2 10 7 il 4 0 0 0 39 James River. 
Mount Weather 0 0 1 5 i4 il 17 0 0 0 55 Huron, 8. Dak. (!)......... 9.0 Mar. 31..... 0.4 Oct. 13,17.. 8.6 
Norfolk 1] 8) 9] 100| @| o| Republican River. 
tichmond.......... 0 0 0 5 4 12) 10 3 0 0 0 lay pene 10.5 May 5....... | ss 5.6 
ville 0 2 0 5 ¢ 5 Smoky i/l-Aansas q 
North Head........ 0 0 0 0 0 0 0 0 0 : 0 1 3 Manhattan, Kans, (®)....... 8.9 Sept. 19 . 1.8 Sept.30,0ct.1......... 71 
Port Crescent 0 0 0 0 0 2 0 0 0 0 0 2 Topeka, Kans. (2)....... s QF 
Seattle .......... o 1 o 1 0 1 o oOo 7 Micsouré River, 
Spokane er er 0 0 0 0 3 1 4 1 0 0 0 0 9 Bismarck, N. Dak ..... viet 12.6 June 11,12. 0.0 | Oct.4...... 12. 6 
Tacoma .... 0 0 0 0 2 1 1 0 0 0 6 Pierre,S. Dak. (').... ..... 10.7 | June 18.....| Nov. 12.6 
Tatoosh Island 8; 32; 32 8 Sioux City, Ilowa............. 15.2) June 16..... 13.2 
Ww Walla....... 0 0 0 0 3 6 0 0 0 0 14 Blair, Nebr..... 14.6 June 18, soe) 
West Virginia. Omaha, Nebr. (2) . 16.8 June 18. 3.2 Jan. 14-16, Dec, 13..... 13.6 
Elkins . 0 1 6 4 14 11 3 1 0 St. Jose ph, 11.9 June 20 
Parkers! ming 0 0 5 8 610 0 1 0 ‘4 Kansas City, Mo... 19.7. June 21..... 
Upper Tract 0 0 1 5 6 19 3 0 0 0 57 Glasgow, Mo........... .... 15.5 June 22..... 
Green Bay . wa 0 0 2 7 7 7 9 7 0 0 16.6 | Mar. 29..... | 
ON eee 0 0 1 3 8 7 6 7 8 0 0 0 40 Minnesota River. 
0 0 0 2 7 7; & 7 0 0 0 47 Mankato, Minn | 2.9 | Feb. 11-16, 18,19....... 6.2 
Milwaukee ......... 2 0 0 3 4 5 4 9 4 0 0 0 31 St. Croix River. 
Wyoming. Stillwater, Minn.(!)....... 13.8 Apr.18...... 
Cheyemne .......... 0 0 0 3 7 7 16 11 9 1 0 0 54 Red Cedar River. | 
BMD ccccccces ‘ 0 0 0 1 3 3 6 7 3 0 0 0 23 Des Moines River. 
Yellowstone Park eo; 5 2 6) 1 0 O © 36 Pes Moines, Iowa (#)...... 11.7. Mar. 30..... 1.8! Ame, 
Illinois River. 
seve 20.9 | Feb. 26...... 10.6 July 16-19........ pas 10.3 
TABLE IV.—Annual climatological summary, Canadian stations, 1906. 15.9 | Mar. 7-12... 6.8 July 18-22,24-28. ..... 9.1 
( Yarion Rive 
Precipita- Clarion, Pa. 8.0 | Mar. 28..... | Aug. 6,6. 88 
Pressure.* remperature. lon, Conemaugh ‘Beer, 
8 Johnstown, Pa...... 17.0; June 7...... 0.6 May 25,26, Sept.30.... 16.4 
= | = Allegheny River. 
Stations, = sie = Franklin, 9.6 | Mar. 28..... 0.0 | July 19-21, 27-29....... 9.6 
SE |_s 3 sE is i. 17.0 | Mar. 28...... 1.0 July 15, 16, Aug. 5,6. 16.0 
hg = © = Cheat River. 
2 = = = Rowlesburg, W. Va.(*)...... 96.1 | Ape. Dy 0.9 | Sept. 27...... 9.2 
Youghiogheny River. 
Confluence, Pa. ............. 9.3 | Jan. 23......| —0.1 On. 9.4 
Ins. Ins Ins ° J ° Ins. Ins. Ins. West Newton, Pa. (®).. 13.6 | Jan. @...... 12.8 
St. N.F .02 41.5) +1.0 $4.0 62.67 + 8.04 21.3 Monongahe la River. 
Sydney, C. B.I.......... 29.94) 29.98 .04 43.1) 34.8 67.56 417.28 71.5 2S Mar. | cc 11.3 
Halifax, ..., 29.90; 30.01 +.04 44.8 53.4 36.2 64.18 45.7 Fairmont, W. Va............ 24.0 | Mar. 16... . 11.8 
Grand Manan, N.B..... 29.92 29.97 00 43.9 +11 .2) 36.6 49.81 2.56; 52.7 Greensboro, Pa.(').......... 22.0 Apr. 26.. | 15.5 
Yarmouth, N.8......... 29.95 30.02 .04, 43.9) .0 36.8 52.42 2.09 51.2 Lock No.4, Pa .. 26.8 | Apr. 27...... 19. 6 
Charlottetown, P. E. i. 29. 93) 29. 97 +.03 42.4 41.4 9.8 35.1 52.75 11.13 77.1 Beaver River. 
Chatham, N. B.......... 29.98) 29.95 +.01) 41.8 +3.1 2.5) 31.2) 39.91 1.38 137.5 Ellwood Junction, Pa. (**).. 8.7 | Mar. 28.... 0.7 Sept. 19. 8.0 
Father Point, Que-...... 29.94 29.96 +.03) 36.2 1.4 43.8 28.6 31.49 — 1.50 95.4 Muskingum River. ‘June 13, 16, 17 
Quebec, Que .... ... 29.68 30.01) +.03) 39.4 1.2, 48.2) 30.7) 33.76 — 7.96 112.8 Zanesville,Ohio ............ 24.1 | Mar. 28..... 7.8 15-17 16.3 
Montreal, Que .. . 29.81 30,02 +. 03) 44.3) +2.8 .7 37.9 37.83 — 3.16 100.3 
Rockliffe, Ont. 99 42) 30.04. +.05 39.0) 40.8 27.3 10. 70'...... Kanaicha 22.3) Mar. @..... | ce 
20.68, 90.01) +. 01) 483) +27) 52.5) S41) — 63!) 708 Gienville, W. Va............. 14.6] Dec, 18...... 0.6 Feb. 9, May 26, Se pts. 15.2 
ingston, Ont... .. 29.74 30.06 +. 05 44.2 1.1 2. 36.1 32.29 — 0, 52 3. 5 Creston, i 19.5 Mar. 16 —30 Nov. 4 22 5 
Toronto, Ont...... ... 29.66 30.04 +.02, 46.8) +2.6 .2) 38.4 2.28 30.7 River, 
White River, Ont . . 71) 30.05 +.07 34.0) +1.9 5.8 21.3 122.99 1.80 86.0 R ‘af Vv 18.5 | Oct. 19 0.3 §May 18-21, 25-29.......7? 18.2 
Port Stanley, Ont....... 29.41) 30.06, 4.03 46.4) 41.7 7| 38.1 35.58 + 1.16) 33.7 > ony mei aay 
Saugeen, Ont ..... 29.34 30.06 4.05 44.8 42.4 36.3 34.00 021) 85.5 Hinton, W. Va.......... 13.0 | Mar. 28..... 1.6 July 3-5,14-16.... .... 11.4 
Parry Sound, Ont....... 29.34 30.04 +.04 42.4. +2.2 52.6 32.2 44.58 6.31; 782 Charleston, W.Va.......... 2865) Jam.24 .... 3.8 | Feb.14....... 24.7 
Port Arthur, Ont ....... 29.32 30.03 - 03) 37.7, +3.3 47.2 28.2 25.08 0.32) 21.4 Scioto River. 
Winnipeg, Man......... 29.18 30.04 +.04 37.3 44.2 48.5 26.1 22.54 + 1.56 39.4 Columbus,Ohio (%)......... 15.6 | Mar. 28...... CO | 
Minnedosa, Man........ 28.16 30.02 +.02) 37.1 +5.5 48.6 25.6) 20.80 + 4.35 27.9 Licking River. 
Qu’ Appelle, Sask. .. 27.69 29.97 —.01 37.2 +3.9 47.8 26.6 20.39 4.31 48.5 Falmouth, Ky. (%).......... 22.4 Mar. 31..... 0.9 May 23-25...... o «| S45 
Medicine Hat, Alberta. 27.65 29.94 —.02 44.0 63.7 56.1 31.9 1343 — 0.87 10.5 Miami River. 
Swift Current, Sask..... 27.40 30.00 +.08 40.2 2.7 51.6 2&9 18.98 3.51 22.9 Dayton, Ohio ('%)........... 11.9 ' Mar. 28..... 0.6 Sept. 14-17, Oct. 23....., 11.3 
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TABLE V.—Hewghis of rivers referred to zeros of gages, 1906—Continued. 


Stations, 


Kentucky River. 


Beattyville, kK 


High Bridge, 


Frankfort 

Wabash River. 
Mt. Carmel, T1.(*)...... 

Cumberland River. 

Burnside, Ky ..... ae 
Celina, Tenn............ 
Carthage, Tenn ......... 
Nashville, Tenn 
Clarksville, Tenn .. 

Powell River. 
Tazewell, Tenn. ...... 

Clinch River. 
Speer’s Ferry, Va 
Clinton, Tenn...... 


South Pork of Holston River. 


Bluff City, Tenn....... 
lolston River. 
Rogersville, Tenn bi 
French ene River. 
Asheville, N. C 


McGhee, Tenn 
Hiwassee River. 


Charleston, Tenn ........... 


Tennessee River. 
Knoxville, Tenn 
Loudon, Tenn 
Kingston, Tenn ..... 
Chattanooga, Tenn. ..... 
Bridgeport, Ala .. 


Guatersville, Ala. 
Florence, Ala 


Riverton, Ala... 


Johnsonville, Tenn . satel 


Ohio River. 
Pittsburg, Pa . , 
Davis Island Dam, Pa. 
Beaver Dam, Pa....... 


Wheeling, W. Va............ 
Parkersburg, W. Va. ........ 


Point Pleasant, W. Va. 
Catlettsburg, Ky. 
Portsmouth, Ohio 
Maysville, Ky. 
Cincinnati, Ohio .. 
Madison Ind . 
Louisville, Ky. 
Evansville, Ind . ‘ 
Mount Vernon, Ind ( *).. 
Paducah, Ky ........... 
Cairo, nt 


St. Francis River. 
Marked Tree, Ark. ........ 


Neosho Rapids, Kans. ..... 


Iola, Kans. 


Oswego, 
Fort Gibson, Ind. T........ 


Canadian River. 

Black River. 
Blackrock, Ark ...... 

White River. 
Calicorock, Ark....... 
Batesville, Ark .. 
Newport, Ark. 


Clarendon, 


Arkansas River. ak 
Wichita, Kans ... 
Tulsa, Ind. T. (*). 


Webbers Falls, ind. 


Fort Smith, Ark... 
Dardanelle, 
Little Rock, Ark. 

Yazoo River. 
Greenwood, Miss........ 
Yazoo City, Miss. ...... 

Ouachita River. 
Camden, Ark. 
Monroe, La. 

Red River. 
Denison, Tex..... 
Arthar City, Tex. 
Fulton, Ark. 

Shrev veport, La 
Alexandria, La... 
Mississiv River. 
Fort Ripley, finn. (m8)... 
St. Paul, Minn.("*, 
Red Wing, Minn. 


Reeds Landing, Minn, .. 


La Crosse, Wis, (™*, 


Prairie du Chie nn, Wis. 
Dubuque, lowa (ea) 


Clinton, Iowa (™).... 


Leclaire, lowa (™) .......... 


Davenport, lowa 
Muscatine, lowa 


= 


Nance 


Highest water. 


Mar. 
Dee. 
Mar. 
Mar. 


Apr. 


Mar. 
Apr. 
Apr. 
Apr. 
Nov. 


Nov. 


Nov. 
Nov. 


Jan, 
Jan. : 
| Jan. 
Nov. 
Nov. 


Nov. 
Nov. 
Nov. 
Nov. 
| Nov. 23 
| Nov. 24....../ 
Nov.: 

Nov. 
Oet. 


| Apr 
Apr. 
Apr. 
Apr.1..... 
Mar.3}...... 
Apr.2....... 
Apr. 2.. 
Apr. : 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 6 
Apr. 
BBB. 
Apr.9...... 


Dec, 18-20... 


Jane 9...... 
June 10..... 
June 13.... 
June 7 


Aug.7 
Apr. 


Mar. 28... 
Mar. 28.. 
Mar. : 
Apr. 


Sept. 
Sept. 


Dec. 14 
Apr. 27,29... 


Dee. 


Aug. 11. 

May 4...... 
May 10...... 
Jan,.1-3.... 


Apr. 


Apr. 23, 24... 


Come 


te 


eo 2 ow 


nan 


wh 


po 
ote 


Cans 


MONTHLY WEATHER REVIEW. 


Lowest water. 


Date. 


July 


Dec 
Nov. 15, 17, 18... 


Oct. 30-Nov. 11........ 


July 3,4, 13-16......... 


May 26, 27, July 14. 
May 25, June 11,12. 
June 12... 


June 12, 13. 


June 15 wee 


Sept. 19, 20. 


Sept. 10, Oct.12,13,20-22 
Oct, 26, 27... 
Oct. 28-Nov. 7.. 


Sept. 25,26 
Aug. 8,9, Nov. 16,17 ... 
Aug. 10, ewes s 
June 28. . 

Nov. 15, 16. 


BB. cscs 


Jan. 21, 22, Feb.5. 


Nov. 16, 


Nor. 17, 19 eee 
Aug. 20. ‘ 
Oct. 22, 23, Nov. 25...... 
adadveas 


Annual range. 


Nov. 12, 18-17. 


te 


KON NN 


TABLE V.——Heights of rivers referred to zeros of gages, 1906—Continued. 


Highest water. 
Stations. 
Stage. Date. Stage. Date. 

Mississippi River—Cont’'d, Feet. Feet. 

Galland, Iowa. 7.9 | Apr. 26-28. 

Keokuk, 14.0 | Apr. 24-27... tit 
Hannibal, 15.2 | Apr. 25-29 1.0 Dee.26... 

Grafton, Til. 18.3 | Apr. 15... 
St. Louis, Mo. .... 26.2 | Apr. 15...... 3.0 Dec. 28... 
Chester, Ill. . | 2.6 Dee. 29.. 

New M adrid, Apr. 9-12 10.1 Nov. 12, 13, 
Luxora, Ark. 31.3 | Apr. 14,15 3.5 Nov, 15,16. 
Memphis, Tenn............. 87.0] Apr. 16,17 
47.0 | Apr. 18,19 29 | Mov. 
Arkansas City, Ark ......... 50.0 | Apr. 22 
Greenville, Miss ............ 449 | Apr. 23,24 9.5 Nov.17 
Vicksbarg, Mies ............ 47.2 | Apr.26.. 91 Nov.17 
46.7 | Apr. 23,30 11.7 Nov. 19 
Baton Rouge, 7.3 Nov. 17,22 
Donaldsonville, La. ......... 27.3 | 5.4 | Nov. 15, 16,22.......... 
New Orleans, La.. onan 17.3 4.5 Nov.15. 

Atchafalaya River. 
36.0 May 4...... 11.0 | Nov. 17-21 
Morgan City, La............ 5.5 Sept.28...... 1.7 | Dec. 26.... 
Grand River. pay 15, 21-28 
Grand Rapids, Mich........ 11.5 | Jan. 25...... 1.2 
Maumee River. On 16-18, 21. 
Connecticut River. 
Hartford, Coun. (™)......... 18.5 May 30...... 
Mohawk River. 
Tribeshill, eae 8.0 Apr. 16..... | 0.6 | Aug. 17,18, Sept. 12-21 . 
Schenectady, N. Y.......... | 10.8 Apr. 16 0.4 SJuly 29, Aug. 18-20... 
11.9 | Apr. 16,17...|) —O.4 | Aug. 19... 
Albany, N. 0.5 Oct. 12, Dec. 
River. 
Pompton Plains, N. J. (*).. | Mar.4...... 3.4 Sept. 11-19... 
Passaic River. 
Chatham, N. J. (%).......... 5.3 | Apr.16...... 2.0 15-22, 25-27....... 
Lehigh River. 
Mauchchunk, Pa. (®)........ 11.0; Apr. 15...... 4.1 Mar. 25, 26, May 15-19... 
Schuylkill River. 
Reading, Pa............-....| 18.8] Mar.4...... —@1 | Sept. 12.......... 
Delaware Riv er. 

Hancock, N. Y.(W. Br.)..... 8.3 Mar. 28...... 
Port Jervis, N. Y.('%)....... 9.6) Apr.16...... 0.0 Sept. 10-13, 28-Oct. 1, 4,5 
Phillipsburg, N. J. (5')...... 16.2 Apr. 16...... 0.5 | Sept. 17, 22... 
N. J. 9.0 Apr.16...... 0.7 | Sept. 21-2 

Yorth Br. Seoquehanna | River. 

Binghamton, N. Y. | 99 | Sept. 16, 19,20.......... 
Towanda, Pa .... pap 10.2. Mar.31.... 
Wilkes-Barre, Pa . | 2.5 | Sept. 19, 20,24, 25....... 

West Br. Shaquehanna. 
Juniata River. 
Huntingdon, Pa. 7.9 | Mar. 81..... cocks 
Susquehanna ‘River. 
Harrisburg, Pa.... Apr. 16...... GO | GEM... 
Shenandoah River. 
Potomac River. 
Cumberland, Md........... 8.0 Mar. 28 1.8 May 26, 29-June 5.. 
Harpers Ferry, W.Va.......| 16.8) Oct. 21 9.2) July 2y, 30. 
James River. 

sec 15.6 | Oct. "Re 
Lynchburg, Va............ 146 | Oct. 20...... 
Richmond, Va ........... -| 187) Oct. 22...... 

Dan River. 
Staunton River. 
25.7 | Oct. 21...... 4.0 May 25, 26, Sept.24,25... 
Roanoke River. 

- | §May 24, 25, June 4,5.... 
Clarksville, Va ............. 11.0 Jam. 6... .. 0.0 2-4 
37.3 | Jan, 7.. 93 May 24-27, June 6.. 

Tar River. 
22.1 | Aug. 23. .... 1.6 | May 28, July 4......... 
Greenville, N. C............ 15.8 | Aug. 24..... 
Haw River. 4 
22.8 | Jan. 4...... 5.4) Jan, 22. 
Cape Fear River. 
amaw River. 
Conway, 8. C. 8.8 | Feb, 22,23... 1.2 May 21 
River. 
4) 31.8 | Sept. 1...... 2.0 May 26 
Smiths Mills, 16.4 Feb. 3,4..... 2.4 May 29 
Lynch Creek. 
Effingham, S. C 14.5 Junei7,18.. 31] Dec. 1,2... 
lack River, 
Kingstree, 8. C. (¢). a 11.8 June 20-22. 0.6 June 4,5. 
Catawba- Riwer. 
Mount Holly, N. C..........| 10.0; Jam. %...... 1.6 July 3-6.. 
Camden, 8. C... ~ 4.7 May 21 
Broad River. x et. 21...... 
16.6 | Jam. &...... @2! Dee. 5........ 


Summary, 1906 


Lowest water. 


Annual range. 


Stage. Date. Stage. 
Feet. Fe 
q 
l 
| 45 
) 
11.6 0. 11,2 
17.5 ¢ 15.8 
...... 30.0 2... 1 29.0 
4 23.0 21.6 
| 833 30.1 
23. 4 21.6 
29. 8 0 Ju --| 
| 
30.1 
.| 82.3 
43.9 is, 403 
420 
: ‘a 41.1 
| 41.3 Sept. 22 Se 
40.5 35. 2 
46.9 1 34.9 
17.8) | 8 8 
«21.7 0.7 | 21.0 
8.6 9.9 
‘ 14.5 0.0 14.5 
27.0 8.0 19.0 
ve 24.1 2.6 21.5 
30. 2.5 28) 
& 10.0 23) 
:4 , 4 3 5. 
- 8 5. 
19 Aug. 10....../ 0 17. 
| | 2 May 6.......| 1 17. 
| 8 pee 
| 
13. 
| & 
10. Nov. 2...... 
13. June 12.... 
11. Apr. 18-20... 
10.8 Apr.i9...... Feb. 20-23.......... ... 
11. Apr. 20, 21... 
16.8 | Apr. 21-25... 
15.8 | Apr. 22-27. Oot. 24,98-98... ...... 
10.4 | Apr. 22-25... 
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TABLE V.— Heights of rivers referred to zeros of gages, 1906—Continued. TABLE V.—Heights of rivers referred to zeros of gages, 1906—Continued. 


Highest water. Lowest water. ; Highest water. Lowest water. 


= 
= 
Stations. Stations, 
= én 
| Stage. Date. Stage. Date. 3 Stage. Date. Stage. Date. 5 
Saluda River. Feet. Feet. Feet. Sabine River. Feet. Feet. | Feet. 
Congaree River. Neches River. A 30,3 2 
Columbia, 8. C. 0.7 May 20. ......... ..... 168 Rockland, Tex.............. 15.5 Jan.8,9,11.., 0.0 at... 15.5 
Edisto River. vendly 
Dallas, Tex . 34.9 May 18...... 4.0 Oct. 15... 30.9 
Edisto, S. 6. June 18 1.0 May 25-27 : 5.2 Lake, 40.4 Dec, 24...... $7.2 
Carlton, 1 Jan. 23 3 May 25 16.7 Liberty, Tex Jain. 12, 13.. | 
Calhoun Falls,S.C.........., 11.8] Mar.20.....) 26 Mee34............. 92 ‘Brazos River. | 
Oconee River. Waco, Tex.. 19.6 June6..... 2.7 | Mar. 26-28... 
29 7 Valley unction, 24.3 June7..... 24.2 
19.2 Jan. 22.7 Hempstead, Tex............ Jume9...... —1.6 | Nov. 22-27, Dec. 15 30. 8 
Jen, 2... 23 . 2 6 olorado River. 
Abbeville, Ga iver. 12.6  pallinger, Tex ............-. $1.0 Aug. 6...... 1.0 Mar, 18-28, Dec.12-31,..| 30.0 
Woodl 7.8| Mar. 21...... 0.2 June 8,9,12, July 1... 7.6 19.5 | Aug. 12..... 18.8 
15. ©} Jan. &..... 2.5 May 23, June 11,12..... 12'5 Columbus, Tex. | Aug. 15..... 6.2 | May 24, Dec. 31.........| 27.3 
Albany, Ga’. cal 16.9 Guadalupe River. 
Bainbridge, Ga. (b)......... 19.2 | Jan. 27,28..| 3.5 May34..............- 15.7 Gonzales, Tex........-...... 14.0 | Feb. 14... 0.1 | Jume 21-25, 28,29...... | 18.9 
iver. ictoria, Tex....... 14.8 | Feb. 16 0.7 | June 22,Sept.6........ | 14,1 
Oakdale, 19.5 Red River of the North. 
Westpoint 18.7| Mar. 20..... 2.5 May 22,July 1,3 16.2 Moorhead, Minn. ("")....... 15.5 9.3 | Oct. 16, 20-22.......... | 6.2 
Eufaula, Ala... ....... 96.2| Mar, 22..... 1.7 Dee.9..... 34.5 
7 Snake River. 
Alaga, Ala. far. June Lewiston, Idaho. ......... 10.4 Nov. 15...... —0.3 | Aug. 8,Sept 10.7 
Wetumpka, Ala... BB) Jumed Umatilla, Greg. May | Jam. 146 
Tallapoosa The 23.4 | Junel...... —0.6 | Jan. 12,15. ........... 24.0 
ilstes 2.8 Mar. 21.....| 20 June 11-13,July2.... llamette River. 
Black Warrior River. a . Mar. 31..... ? Oct. 23-26, 29-N 
Tuscaloces, 56.8 | Mar.20.....| 48 July 52.9 Red Bluff, Cal..... ......... 25. 5 
Tombigbee River. Sacramento, Cal............ 37.4) Ape. ses 
Columbus, Miss. ............ 18.3 | Apr. 1,2..... =| 
90.8 | Mar. 22..... | 30.3 
Demopolis, Aia . iagsnenSndee 52.8 | Mar. 26.....| —1.8 | July 11............000- 54.6 7 ures | > areas indicate number of days river was frozen during the year. 
Pascagoula River. arious dates (d) January, 26 days only. 
Merrill, Miss. (¢). 21.6 | Mar. 25,26 .. ns 2¢. 2 (a) May, 24 days only. (e) F ‘ebruary, 27 days only. 
Pearl River. (b) March 23 and May 20 days or. (f) March, 30 days only. 
Columbia, Miss.............| 2.0) Mar. 23,24. 3.4 Aug. 26-Sept. 5........ 19.6 (c) March 29 and April 26 days only 
TABLE VI.— Average monthly and annual departures of temperature from the normal, during 1906. 
New England....... 6.7 +0.7 | -2.3 0.7 0.7 —1.0 | +2.3 +1.38 +1.0 —0.6 —4.1 +6.3 
Middle Atlantic...... +6.4 —1.8 —2.8 +2.7 +0.7 +0.8 —0.7 +2.6 +3.9 | 0.0 +1.3 0.5 +1.0 
South Atlantic...... +2.8 —2,7 -2.1 +2.0 —0.5 —1,5 +2.1 +3.8 —0. 6 +1.0 0.5 L0.5 
Florida Peninsula...... +0.8 —2.0 —1.0 +0.5 +0.1 +1.0 —0.4 —0.1 +1.9 2 10.1 0.0 
+0.8 —4.8 —3.4 +0.7 —1.5 +1.4 —1.2 +1.4 +3.1 —3.1 +3.0 +3.0 0.0 
West Gulf. ‘ +2.9 2.7 —4.2 +0.3 +0.3 —1.5 —0, 3 | +2.9 3.5 +1.3 3. 6 0.0 
Ohio Valley ‘and Tennessee............... +5.8 ~3. 6 5.6 +2.2 +0.5 0.2 | —1.8 +2.7 +4.1 —0.7 +1.4 0.7 +0.5 
7.4 +3.8 1.0, +6.4 2.0 0.0 +5. 4 +2.3 +2.7 —2.9 +1.8 
Upper Mississippi Valley. +7.5 0.3 +3.4 +0.5 1.6) —2.1 +2.2 | +4.5 ~0.4 +1.3 +1,2 
Missouri Valley .... +3.7 —7.4 +3.9 +2.1 —1.7 —2.8 1.1) +2.7 --0.6 +0.9 +0.9 
+8.6 +6. 7 —7.5 +3.5 0.6 2.8 —0. 7 —0.5 +2.6 +1.0 —1,2 +2.0 
Middle Slope. ....... +7.6 +3.8 8.9 +1.8 +1.3 —1,2 | —3.6 +0, 2 40.3 —2.7 —0.5 +3.9 40.2 
Southern Slope... .... +3. 2 6.3 —0.5 —0.3 —0.8 —2.9 —2.0 0.2 —5. 6 —2.8 +4.6 —1,.1 
Southern Plateau . 14.4 —0.3 —2.0 —0.8 —1.9 +0.2 | —1,2 +2.9 | +0,2 
Middle Plateau ..... +0. 2 +4,.2 1 6.0 0.9 —3.4 +0.8 —0.8 —1.2 +0.3 2.1 +6.5 0.2 
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MONTHLY WEATHER REVIEW. 


TABLE VII.— Monthly and annual departures of precipitation from the normal, during 1906. 
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TABLE IX.— Monthly and annual departures of average cloudiness from the normal, during 1906. 
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Chart I. Hydrographs for Seven Principal Rivers of the United States, January, 1906. 
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Chart I. Hydrographs for Seven Principal Rivers of the United States, February, 1906. 
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XXXIV—18. Chart X.—Normal 24-hour movements of storms in February. 
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Ohart XIJ.—Normal 24-hour movements of storms in April. 
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—Normal 24- -hour movements of storms in May. 


XXXIV—22. Chart XIV.—Normal 24-hour movements of storms in June. 
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Chart XV.—Norma! 24-hour movements of storms in July. 


Chart XVI.—Normal 24-hour movements of storms in August. 
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Chart xvVil.- —Normal 24- hour movements of storms in September. 
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_ Chart xIx. —Normal 24- hour movements of storms in November. 
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XXXIV—29. Chart XXI.—Showing Bowie's method of determining the 24- -hour movement of a storm center. 
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Chart XXVIII.—Actual and predicted storm paths for January, 1903. 
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Fic. 5.—Mean Temperature Variations, 4 7, in American and European Cyclones and Anticyclones. 
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Chart I. Hydrographs for Seven Principal Rivers of the United States, March, 1906. 
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XXXIV—60. Chart I. Hydrographs for Seven Principal Rivers of the United States, April, 1906. 
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Plate I. XXXIV—67. 
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Chart I. Hydrographs for Seven Principal Rivers of the United States 
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Fic. 14.—Distribution of the values of n — n, in the high and low areas. 


Wier 


jn Meyers . 


Low. High 


| } 
q 
-03 rae -07 | 
405 40 403 @0)|-.04 
‘ 9) ‘ q 
05 L\ | .09 
| | Anis | \ \ +425 
| =/19 -.07 
4.16\309|-/3 -09| 790° |+.07 | 
| +.50 4 \ +01 ~ | 
| 
—38 89 - +.04 | | 
+89 Zs 52 O00 


ey ¥ 3 


XXXIV—81. 


g 


Fic. 15.—Distribution of z — z, = — (7—T,). 
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Chart I. Hydrographs for Seven Principal Rivers of the United States, July, 1906, 
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Chart I. Hydrographs for Seven Principal Rivers of the United States, August, 1906. 
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Ohart I. Hydrographs for Seven Principal Rivers of the United States, September, 1906, 


10 


XXXIV—109, 


N © 


| 
| 


| 
MINT TTT I TTT | | | 
| BanvVe | | | | | | | | | | ? 
| in 4 | | | | 
| | Fee | | | 
| | | | | 
| | | | 
| | 
| | | | 
| \ i 
| | | | | | 
| | A | 
| wa ‘\ | \4 \ ¥ 
: | | 
| 
in ae, | 
N / 
| 
| 
| Aeokuk | | | 
4 
: 
| 


; ry A | % \ 
j d te Bor 
) 
j 
a lil 
as 
oe 


as, 


Wee 


T 


‘OLT—AIXXX 


~ 
5 
{ 
| 
i 
a 
8 
Wer 
3 
oy. 
= 
4 
= 
1 
> 
“gar 
% 
*. 
3 


N ‘s wh ns? ens = 
\ “we 
P Ode — 
} 
| 
4 > Barn, 
“ERs / 4 
‘ they 1. Wn, 
< 7 fe 
ea) "le Me, 
‘lig 


‘906I ‘tequieydeg ‘svory MoT jo jo 


4 


/ 
ig 
{ 
| 
| 


= ore 
f 
| 


g 


anee” 


} 


— 


- 


\ at + : a 


72. 
\i 


§ a 


ite ‘oor Ne 


‘906I ‘Iequieydeg ‘uomendioerg “Al 


| 
¥ 
— 
oy || AS 
i 
71 
| 


mz) 


e 


= 
4 
‘ 
* 


ane 


a>, 


“660/00 


\ 
fo 

\ 

\ 


x 
+ 4 A *(Lloddy J 
‘tequieydeg puv esting Jo “A WET QE “SII—AIXXX 


‘ \ | 
ai \ 
| 
= 


| \ age ft 


onus — 
4 
= 
4 — = aa, ; 
i : ode - 22 


&/ 


4 “Ww 
4 


cy 


a 6 gh 
wfl 


(0662 


| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
= - — — - J 
ory 
AA 


| 
‘ 
| 
: 
i 
} 
| 
| 
| 
\ 
| 
| 
| 
| 
+ 


pt 
he 5 
» 
4 
| 
: 
- 
= 
5 
| 
A ‘ 
he 
| 


XXXIV—116. 


Chart I. Hydrographs for Seven Principal Rivers of the United States, October, 1906. 
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Chart I. Hydrographs for Seven Principal Rivers of the United States, November, 1906. 
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XXXIV—137. Chart I. Hydrographs for Seven Principal Rivers of the United States, December, 1906. 
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